HEREDITY AND POLITICS 



kf J. B. S. HaUam 

HEREDITY AND POUHCS 

THE MARXIST PHILOSOPHY 
AND THE SOENCBS 

NEW PATHS IN GENETICS 

A.R.P. 

POSSIBLE WORLDS 

THE INEQUALITY OP MAN 

THE CAUSES Of EVOLUTION 

ENZYMES 

DAEDALUS OR 
SaENCE OF THE FUTURE 

CALLLNICUS 

A DEFENCE OF CHEMICAL 
WARFARE 

FACT AND FAITH 

MY FRIEND MR. LEAKEY 

ANIMAL BIOLOGY 
(mM J. S. Hnciff) 

KBBPINC COOL 

SCIENCE IN EVERYDAY LIFE 

SCIENCE IN PEACE AND WAR 



HEREDITY AND POLITICS 


J. B. S. HALDANE 

F.R.S. 

ITMm Pnfittor 
€f Biomtay n tkt 
Umwdty if T.tndm 


LONDON 

denies ALLEN 0 UNWIN LTD 
IfUHUMmilST 



VIBST PUBLISHED XN 19)1 
SECOND IMPEESSION 1943 



AUfii/ksmmmi 

PEINTED IN OEEAT BEITAIM 
BY HBNDBfttON AMD SBALDtMO 
LONDON, W.I 



PREFACE 


In the last fifty years we have learned somediii^ about 
human biology, and particularly about human inheri- 
tance. This kmrwledge has so ftr found litde i^ficatkn 
in Britain or America. But it has been used to support 
proposads for very drastic changes in die structure of 
society. And the stringent measures whkh have been taken 
in Gomany, both for the eiqmlsion of Jews fioom nuuqr 
walks of life, and for die conqnilaory sterilisation of 
many Germans, are arid to be ba^ on biological frets. 

I ^ not bdieve that our present knowledge of buman 
heredity justifies such steps. I shall doubtless be accu sed 
of aUowing my political ofrinions to override my sdeiw 
tific judgemenL It is dierefore wordi pmnting out diat 
die tpiestions widi which I shall deal cut rig^ a cross 
the usual pofitical dhdrions. For esample, die 
National Counctlof Labour Women has recent^ passed 
a res ol ution in frwour of die sterilisation of defcedves, 
and dais opera ti on is legal in Denmark and other 
countries co n sid etably to die **lefif* of Bri ta in in their 

pnltA- 

It tiMy wdl be tint an hiGtcaee in our knowledge wiB 
luiiy jSBntj me ipp iiC MD Oii id nm ot ccifuiiH mmiini 
whidi haae led to hnprovenie n ts in die quality of our 
do m enic animale. As one udio is endeavouring to 
inenaee difr knoadedgti 1 can oven eey that 1 h^ e Am 
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it tnll do so. But I believe diat the facts concerning 
human heredity ate £ur less simple than many people 
diink them to be. And I hold that a premature applica- 
tion of our rather scanty knowledge will yield little 
result, and will merely serve to discredit die branch of 
sdence in which 1 am working. 

Tltts book is based on the Muiihead Lectures given at 
Birmingham University in February and March 1937 . 1 
was particularly glad to deliver them owing to my late 
ftther’s long association with the university. The lectures 
in question are supposed to deal with political philosophy. 
If 1 am accused of deviating from this subject I can plead 
that Plato was perhaps the first to deal with eugenics, 
and diat as a matter of fiKt a full discussion of the orpins 
of human inequality raises a number of quite subtle 
logical problems. And since Professor Mtiirhead, in 
whose honour diese lectures are given, is perhsqis best 
known to the general public as the author of Tht Plaumie 
Tra&don in Anglo-Saxon Phikw^iy, it is not entirely 
inaiqiropriate that I should deal with one of the very 
many problems which Plato raised, and about which wt 
are stiU disputing. 

The first half of die book is mainly devoted to an 
exposition of die ptindples of genetics, so &r atf they 
apply to men and women. I have tried to make it aa 
popular as possible without sacrificing trudi to nm- 
plidty. And I do not dunk that many biologists wiU 
diaacpnee widi die statements there made. In the second 


to 



Prtface 

part I deal with more controversial topics. Many people 
will disagree with my conclusions. I hope that diose who 
do so will point out in detail where, in their opinion, my 
argument is &ulty. It is only by such a dialectical method 
that we are likely to arrive at the truth on this very 
difficult question. 
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CHAPTER I 


The Biotogy of InequaJi^ 

I PROPOSE in this book to examine certain suggested 
applications of Inology to political sdenoe. In particular 
I wish to examine certain statements r^arding human 
equality and inequality, some of which have been used 
to justify not only ordinary policy but even wars and 
revolutions. In the first chapter I s^ quote some state- 
ments of five doctrines, and most die remainii^ 
chapters will be devoted to dieir examination. 

We will first consider the doctrine of die equaliqr of 
man. I will quote from a great revohidonuy document 
of the e^teendi century, the American Dedaradon of 
Independence, whidi was published in 1776 and is 
mainly due to Jefferson. — ^"We hold these trudis to be 
sdf-evident, that all men ate created equal, diat diey are 
endowed by dieir Creator widi cotain unaiietuible 
R^ts, diat amoi^ dwse ate Life, Liberty, and die pur- 
suit of Happiness.** Tfab or a very similar doctrine of 
eqnaKy was i mp orta n t Car die FrenA Revolution. What 
did it mean hi p mttice? The ddneentfa and «** 

IfnCnfllDCBil 10 mB UUllBQ oMBS COIISIIIIICIOII 1MM 

n eede d to aholidi nqpo slavety and racial dbenmina- 
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and it has, 1 think, meant a somewhat greater equality of 
opportunity than exists in England; but it did not give 
rise to any systematic attempt to bring about economic 
equality. 

Modem revolutionary theory is much more modest in 
its statements regardii^ equality, thou^ its practice goes 
somewhat £i;rther in that diiecdon. *The rad content of 
die proletarian demand for equality is the demand for 
die abolition of classes. Any demand for equality which 
goes beyond that, of necessity passes into absurdity.” So 
wrote E^els, and the passage was considerably amplified 
by Lenin. Modem revolutionary theory looks forward 
to two types of society; Sodalist society in which each 
citizen works according to his ability and receives in 
accordance with the amount of woik done, and Com* 
munist society in which each works acccarding to his 
ability and receives according to his needs. There is a 
certain approximation towards Socialist society in die 
Soviet Union, but Communist sode^r remains an ided. 
Neidier of these theories is equalitaiian. Stalin in a 
rqioit to the seventeenth Congress of the cp.s.u. said: 
"Marxism starts out with the assumption diat people's 
tastes and requirements are not, and cannot be, equal in 
quality or in quantity, dther in the period of Socialism 
or the period of Communism.” Furdier, so fiur as I 
know, official Communist theory indudes no clear state* 
ment of the origins of inequality other th a^ . , e co n oiiMC. 

Now aldiout^ Jeffierson rinded the tnidi of human 
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e({uality to be self<«vident diere is remarkably litde 
positive evidence for die Jefiersonian the(»y, and its 
interest is, I think, mainly historical. We shall have to 
consider later how much of it can be salvaged. Conserva- 
tive and reactionary poUtidans and biolo^ts to-day lay 
considerable stress on human inequality. 

Letus now consider a series of doctrines that are based 
on the dieory of inequality. We will take first the theory 
that “the unfit should be sterilized." I may add at once 
that the operation of sterilization is not castration. It 
means an operative interfierence which prevents the con- 
oqition or batting of children. It is a slight operaticm 
in men, more serious in women. There have been many 
statements of diis doctrine. For ezampi^ Mr. Justice 
Holmes of the United States Supreme Court, in a judge- 
ment on tqipeal said: “It b belter fior all the world if 
society can prevent those who ate maniies^ unfit from 
oontinuii^ dieir kind.’’ We myst ask, however, “Who are 
die unfit?** and **Do diey all continue didr Idnd?" We 
must also ask who is to dedde diese questions, both the 
question of die m^tness and that of whether it is handed 
on; and we must adt a final question— whedier steriliza- 
tion b the onfy practicable wiy of pieventii^ the indivi- 
dual from oontinuh^ hb kind, if we find dun dds b > 
desirable. There have been, of course, many a ttempts to 
answer tins question, and to pot stedfization on a legd 

I pseftr niii'tD quote the German bw on die suhject 
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because it 4 inevitabk that to. do so would give rise to a 
certain amount of prejudice either fpf or against this law. 
I will quote the American model Sterilization Law, 
drafted ^ H. H. Laughlin in a Report of the P^hopathie 
Lahoratory of the Miaueipol Court of Chicago (1922).^ 
Here are some sections of this law; [Section 2, sub> 
section (a)] *'A socially inadequate person is one who by 
his or her own effort, regardless of etiology or prognosis, 
£uls chronically in comparison with normal persons, to 
nudntain himself or herself as a useful member of die 
organized social life of die state; provided tiiht the term 
socially inadequate shall not be i^lied to any person 
whose individual or social ineffecdveness is due to the 
normally eaqiecied ezigendes of youth, old age, curable 
injuries, or temporary phyrical or mental illness, in case 
such ineffectiveness is adequately taken cate of by die 
patticuhr femily in whidi it occurs.” 

**(^) The socially inadequate dasses, regardless of 
edology or prognosis, ate die fbUosring: (i) Fedde* 
minded; (2) Insane (induding the psydiopadiic); 
(3) Giminalistic (including die ddinquent and ony- 
ward); (4) Epilqitic; (5) Indniate Onduding dr^ 
habitufe); (d) Diseased (induding die tuberculous, die 
sy^iiUdc, the Iqwous, and odieis with dironic^ infeo- 
dous and legally segiegible diseases); (7) (bn 
dudh^ those with seriously impaired ids^); (8) Detf* 
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(including those with seriously impaired hearu^; (9) 
Deformed (includii^«riie crippled); and (10) Dependent 
(including orphans, ne'er-do-wells, the homeless,^ 
tramps,^ and paupers^)." 

“00 A potent parent of sodally inadequate off- 
spring is a person who, r^ardless of his or her own 
physical, physiological or psychological personality, and 
of the nature of the germ-plasm of such person's co- 
parent, is a potential parent at least one-fourth of whose 
possible ofl^rif^ because of the certain inheritance 
from the said pamt of one or more infierior or degenerate 
physical, phyriologkal or psydiolopcal qualities would, 
on the aver:^ accordii^ to the demonstrated hwa of 
heredity, most probably function as socially inadequate 
persons; or at Imt pne-half of whose possflde o &pi ng 
would receive from die said parent, and would carry in 
die germ-plasm but would not necessarily show in die 
pecBooafi^, the genes or g enes-coanplex for one or mote 
infii^or or degenerate physical, plqrriological or psycho* 
lo|^ qualidea, the l ypea r ance of ediich qualify or 
quafides in the personalia would cai^ the poesessoi^ 
dwreof to function as a sodalfy ffladd|BBte person under 
die nocmal environment die state." 

Now yon see diat goes tidier fori S e ct fon 15 of the 
mug winisw cnpowcii wk mm wiyiiiran io cw fg 
im powHtyii piwmt 01 fOngiy nnoBynm CMupnnjg lo 
he itT*^**rnf in a "skilful, — ^ mmI iiianner, and 
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with due regard to die possible therapeutical benefits of 
sudi treatment of operation.** Such a course may be 
desirable. That is a matter whidi we shall have to discuss. 
1 do put it forward, however, that such legislation is 
oonsiderably mote revolutionary than, for example, the 
mote moderate forms of Sodadism, and would involve 
considerably more interference with individual liberty. 
It may be necessary in the intere st s of the race. That is a 
matter we shall have to examine later on. 

The durd statement which we shall have to consider 
is diat certain classes are cof^enitaUy superior to others, 
and dun it is desirable that the siqietior dasses should 
reproduce more ra^ty. As an example of that type 
of tUnkii^ I will quote die R^ort tf tAs Conamtm of 
tko Enqfuk* Sodey (1910)^ commented on die 
Poporu tf the Royal CommUiien on the Poor Loaos pub- 
lished in 1909. — ^"That element in panqietism whkh 
represents and transmits originaL liefect, almost com- 
pleiefy nq^lected in die invest^adon and wholly neg- 
lected in die recommendations <d’ die Coromisaon, is die 
one we wish to take into conddeiation. The detomina- 
don of diis dement is not a matter of opiiuon but of die 
application of methods of caiefid It is 

im p o e s ib ie to tfsiegaid the fimt dm die typical de p ende nt 
in the^minds of the Commisskmea is not the typied 
de p e n d ent idio habitually leodves r^efi Yet it is pee- 

» QmI hr S. J. lidbMMTp Hmwtv mi Sb Soid PoMm 
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dsdy the latter who is primarily die subject of Poor 
Law rdie^ and who affords the diirf burden on the 
public purse. He is not the man udm responds to a call 
on manly independence or stands ready to take a pboe 
made atnilable tfaroi^ die Labour Richange. He was 
bom widiout manly independence and is unable to do 
a normal day's work however frequently it is odcred to 
him." 

"Li a general sense, and of course widi many eicep- 
dons, the unemployed represent rdadvety weaka 
stocks. \Fidi a diminution (ff work diminarion fidls on 
die less qualified. This is qualified by the fiMor of age; 
elimination at forty years of age is possil^ ass o date d 
widi dements of original weakness. If a man can do only 
half die work required in diese days of standardiaed 
wagesy'it b rather fiidle to attenqit to introduce him to 
ibeiniiiittiUtjrMeiiL-' 


"It is to be noted finally dat degenerate te n d en cies do 
not manifest in transmisdon a stni^ aet of cbancterisdcs 
but take on a great midtipliciiy (ff fiscma. A sing^ fendfy 
stock produces peiqiers, fiMble^nnded, alooholies and a 
certab q^pe of criminals. If an knresdgitiaq^ could be 
carried out on a sulirimtly hige cede we bdleve dun 
die greater p ro p ortion of nndiubdiiw would bedfeund 
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connected by a network of relationship; a few thousand 
femily stodn probabfy provide this Wden whidi the 
community has to bear.** 

It is only fiur to remember diat diat was written in 
ipio^and that «nce then the prdftlem of unemployment 
has entirdy chained in character. Those peq>le who were 
regarded as unemployabfe have been called the **social 
problem group*’ by the investigators of the Eugemcs 
Society. Modem sociologists, however, tardy ascribe 
the unemployment of million people to congenital 
abnormalities. We shall later discuss the theory that 
many of the poor ate poor because of hereditary defects. 

In the same wry many Inok^ts bdieve in the innate 
superiority of cerudn classes and in die extreme inqxir* 
tance of dk ruling classes. Professor Fisher, for example, 
in his book, The Gtmdeal Thmuy of Nataral •Slefection,^ 
writes: "The feet of the decline of post dviliaadons is die 
most patent in history, and rince brilBant periods have 
feequentty been inauguiated, in die great centres of 
dviliation, by die invarion of dien nders, it is recogmaed 
dat the immediate cause of decay must be the degenera- 
tion or depkdon* of the nding datses. Many ycuhiive 
theories hnm been put fe>rward in explamition of die 
rematkablgimpetmanence of sudi classes.** We note dat 
Faher takn-fer gianied da exact opposiie of da prap»> 
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sidon oonceming equality that was obvious to Jefferson. 
The truth may lie between the two ideas. 

We have next to ^onnder the fourth doctrine **duit 
. certain taces are congenitally superior to odiers.” The 
earliest statement of that doctrine known to me is found 
in die Book of Genesis^ where the curse on the children 
of Ham is related. It is worthy of note that if diis 
attribudon of priority is accurate, die doctrine of racial 
superiority is or^^inally a Jewidi doctrine, althou^ it is 
now beii^ used against die Jews in Central Europe. 
There have been some very surprising statements of this 
doctrine by recent German authors since I will only 
quote one to give an example of the remarkable theories 
current in Germany. Dr. Johann von Leers writes: 
**AAer a period of decadence and race diUteradon, we 
are now comity to a period of purificatioii and devekqi- 
mcnt which win decide a new epodi in die history of ^ 
worid. If we look back on the diousands of years bdund 
us we End diat we have arrived ftgain near the great and 
eternal order eiqierienocd by our fo r ef ad iers. World his- 
tory does not go forward in a strai^t fine but moves in 
curves. From the summit of die original Nordic cultnse 
of the Stone Agc^ we have passed diroi^ die deep 
valley of cennuies of decadency only to rise once mote 
to a new bejg^ Thk liei^ wffl not be less dun the one 
once abandoned, but gjreaier, and that not acfy in dm 

ClwIUu y X)O i 01 UKV 
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properly purifieci, may rise even higher than the culture 
of the Stone Age. When one reads such statements as 
that, one is tempted to ask whet]|er diey ate made in 
order to obtain ox retain posts, or whedier, possihty 
dwy may not be a radwr subtle form of props^^anda 
intended to make die eadsting racial doctrines in Germany 
appear ridiculous. I dietefere propose to quote fixnn 
German audiors who wrote before the advent to power 
of die National Socialist Par^, and who dierefore 
ea pr e s se d themsdves much more moderately. For 
example, E. Fisdier, writii^ in 1923, gives die foUowing 
account of the Nordic race: “The mentd endowments of 
the Nordic race ate great energy and indusuy, vigorous 
imagination, and high intelligeaoe. Gnqmnt with diese 
are foresight, organizing ab^ty and artistic cxpadsy 
(this being least marked in reflect of music); and also 
dm uiifevourable qualities of strong individualism, a lack 
of community sense and of willingness to obey orders, a 
certai n onMidediiess and an undue indiiuttion t o w a r ds 
imaginadon and tiig^ of foncy, a dislike for steady and 
qiuet work; while as additionaJ qualities nuy be men- 
tioned a consideiahle expansive force, a power of devo- 
tion to a plan or idea, an adequate c^aci^ for iimtilfiiig 
an idea imo odiecs and a smi^ mdioation for adopting 
die ideas of o t her s i n a word sigprifirant powers of 
sqggestion and con^trativ^ litde suggesrihiKqr. It is 
obvious diat vdien dicumstanoes are fovouiabk penoaf 
rhddy endowed with diese gifts are likely to become 
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kiden, kventofs, artuti, judges and otguikefi.'* These 
admhable qualities are rqgsided u inherent in die Nordic 
laoe, and it is dumc^ diat die regenefatkm of Genoany 
can only come from the qnead of die Nordic dements in 
it. For example, Gtather in 19x9 wrote: ‘The rise of 
the peoples of Germanic qieech is given by die increase 
of ^ healthy hereditary units, and an increase of Nordic 
blood." 

Later, however, there has been a tendency to speak not 
80 much of die Nocdk race but of the German race. We 
shall have to ask whether a Nordic or German race 
exista, and if so whedier diese doctrines as to natural 
endowments can be justified. 

The fifdi doctrine is that "crossing between difoent 
races is harmfiiL" Lena wrote: "In my opinion diere can 
be no doubt diat the minglh^ of races widdy distinct 
fiom each mher nay lead to the production of types 
whkh are didtannonioos in respect alike of body and 

IDIIIQa mqyfw XIBGCDK vIBsElDClUV UK Blv wGKKIDIC 
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it in biological terminology “variation.” The success of 
genetics, v4iich deals among other things with heredity, 
has been due to the ivt that during the last forty years it 
has been concerned with differences rather than with 
resemblances. It is possible to give a reasonable answer 
to the question, “Why is this mouse black while this 
other mouse is white but at present it is not possible 
to give at all an adequate answer to the question, “Why 
are they both mice? Why does a pair of mice produce 
another mouse and not a rat or a motor-bicycle?” By 
concentrating on these relatively small differences 
genetics has advanced a considerable distance, and it is 
therefore peculiarly adapted to deal with this problem of 
human inequality. I am certainly not going to answer 
sudi a question as “What is Man?” 1 may be able to 
help you to get a clearer view as to the nature of the 
difiimnces between iralividual men and their causation. 
If so I nay be able to answer at least provisionally some 
of the questions which I have posed already. 

Let us suppose that we have before us two dogs, bodi 
with legs somewhat bent It may be that one of these 
dogs has bent iiq;s because as a puppy it received a diet 
containing inadequate quantities of anti-radiitic vitamin, 
'addle die other dog has bent legs because its fother was a 
dachshund. In the first case we vy diat the diffieienoe 
between dus dog and a strai{^-lq;ged dog b due to 
nurture. In the second case we s^ diat it b due to nature. 
It b possihk 1^ experimental methods 'whh and 
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plants to separate these two causes of variation, but we 
must recognize that in the majority of cases both of the 
causes are operative. If we ate dealing with the sizes or 
weights of a number of animals we shall certainly find 
that the dilFermces are due both to differences of nature 
and to differences of nurture. In man, where experiment 
is impossible, we shall find it very much harder to 
determine the ori^ of the differences that undoubtedly 
exist. Let us see what happens when we tackle the 
problem experimentally. 

If in any branch of sdenoe we find that one quantity 
or quality varies as a function of several others we shall 
design our experiment so as to keep all but one of the 
independent variables approximately constant. If, for 
example, we wish to ascertain the laws governing the 
volume of a gas we shall first keep the temperature 
omstant while varying the pressure and so discover 
Brule’s law. If we keep the pressure constant, while 
vatyit^ die temperature, we shall discover Charles’s 
law. If we begin by measurir^ the volume of gas 
at an arbitrary series of tempoatures and pressures we 
shall find our worit very much more difficult 

Now we do in pracrice try to diminate our variables — 
our diffierences of nature and of nurture. I have not 
defined diem because we shall be able to understand dieir 
essence very mudi more dearly udien we ded adth the 
pcactkd mediods that render them uniform. The most 
obvious thiitg to do is to make die ntutum bf our various 
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oiguisms as like as possible. If we ate growii^ a number 
of plants we shall ste that dney all have die same soil, die 
same amount of water and li^t» and that the density of 
plants in one part of our field is the same as in the other. 
With animals we shall take similar precautions. For 
example, we shall be particularly careful that if there is 
any infection all members of the population shall be 
equally exposed, and if we were dealing with man in an 
ideal eiqieriment we should have to tty to render the 
education and social enidronment of our different indi- 
viduals as uniform as possible. We should dien see that 
any differences that remained in that uniform environ- 
ment were probably due to nature and not nurture. 

1 am peifecdy aware that a imifotm environment is 
an imposdble ideal, nevertheless it is easy to dunk of 
duua^rs which are very sl^dy affected by the en- 
vironment, for instance, eye-colour in man. It is ea^ to 
dunk of other characters, which, alduH^ they vary 
considerably with the environment, m^ quite readity be 
stabilized by making the enviroiunent similar^— for 
example, the akin odour whidi varies a good deal 
accoi^g to the amount of sunlight to uddch a man 
is exposed. We may take it that during a winter in 
Ei^;land there will not be very mudi sunduim. 

We see dm that it is possible to a large extent to 
diminite one of our variibles, nurture^ at least when 
doing experimental work with plants and »*****^ How 
shall we perfimn the converse operation? flow dtafl we 
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get a populatfcm of aiumals or plants uniform as regards 
dieir nature, their innate qualities? There ate three 
of doing so. First of all we may g;row what is called a 
done, that b to say « popubtion of individuab wludi are 
derived from the same individual by vegetative repro- 
duction. For example, if you buy a named variety of a 
potato, tulip, rose, or apple, you will find, if your seeds- 
man is an honest man, that die plants which you buy 
have all been derived from the same seedling by vegeta- 
tive reproduction. The oripnal potato was divided; it 
sent out roots on which new tubers were grown, and 
these were used as so-called seed potatoes frir the next 
generation, but diere was no sexual reproduction. If we 
take a well-known type such as Arran Victory we diaD 
find that it produces a large variety of different potatoes 
if its seeds are sown. In die case of a nnned rose we 
prc^N^te it by grafting but there b no sexud rquoduo- 
tion. Within a done we find oonriderabk umformity, 
and in so frr as there are differences they are not in 
general handed down. Sdectkm within a done b ineffec- 
tive. If you once have your named variety of rose, 
except fior a very oocarional bud *qKirt, you will not 
improve it by adecting the best individuab from it 
Su^ differenoes as exist appear to be ten^onry effects 
of environment wbidi are not transmitted. 

One mqr ask, *'Wbat has diat to do widi man? Min 
CI06S not icproouoe viywiivcy# J|i iwipiin PcingiiiiCTP 
are two Qfpes of leprodurtion, die oidtnaiy semd 
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rq>roduction, and much more rarely asexual reproduc- 
tion. The embryo in its early stages may divide to ^ve 
a pair of monoz^otic twins, who resemble one another 
to a very remarkable degree, und who are believed, on 
genetical grounds that seem to me entirely sound, to 
have the same nature. They have, of course, very much 
the same nurture up to the time of birth and often after- 
wards. 

A second type of genetically uniform population is 
that called a “pure line.*’ You may get that by self- 
ferdlizing a plant for ten generations, or in the case of 
animals by brother and sister mating, for a larger number 
— thirty or more— of generations. Such a pure line is 
generally very uniform. There may, however, be differ- 
ences within it. 

The remarkable point is that diese differences are not 
inherited. It is easy to breed pure liiMs of the fly called 
Dron^SlafmebnSy since it accompliahes a generation in 
about twenty days, and one can breed 400 in a single 
bottle. In tile normal type of fly the veins extend to the 
margin of the wing. In some abncmnal indivkhials one 
is broken. It is possible by suitable crossings to jnoduce 
populations in which a given proportion of the indtvi-. 
duals have that vein interrupt^ It may be very few, it 
may be 100 per cent; it may be intermediate. It is possible 
by continued brother-sister mating to obtain a pure line 
in which the proportion of almormals is die same in aU 
families. 
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Table i gives the actual figures obtained by Timofdeff* 
Ressowski in such a line. 

Tablb 


Offipring of Ahnonml FUct 

Ofliprifig^of Normal FUca 

Abnomul 

Normal 

Abnormal 

Normal 

»99 


n 

3« 

a88 

3 * 


*S 

192 

22 

219 

»5 

«79 

7 * 

= lo-j ± in % 

D 

86 

= 10-5 ± 1-0% 


It will be seen that in this line lo per cent of dw 
individuals had normal wings, and 90 per cent abnormaL 
These proportions were the same whether he bred from 
two parents with normal wings or two with broken 
veins, provided both were members of the line. Selection 
frw nonnafity or abnormality is completdy ineffective. 
That is to ss^althoi;^ there are dlffiaenoes with regard 
to the wing vein diose differences are not inherited. 
What is inherited is a constitution such that in a particu* 
lar dnvironment 10 per cent have a normal wing and 
die remainder have a brcdcen vein. 1 am aware diac that 
is a somewhat difficult conception to giaqi. It is frmda- 
mental in modem genetics. We cannot ahrays ^eak of 
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die inheritance of a character; in many cases we can 
speak of the inheritance of a constitutim which in a 
particular environment will give such and such a range 
of characters. 

Now within a pure line all differences^ as fin as we can 
see, ace due to nurture, none to nature. If we alter die 
condidons so that a larger proportion of our dies have a 
parrioilar character, that character b not handed on to 
die ofisprii^ when the original environment is restored. 
As a result of such experiments very few geneticists 
nowadays believe in Lamarck’s doctrine dtat “acquired 
characters are inherited.” 

The third type of genetically uniform population 
which we can get is the first cross between two puce 
lines. A second generation is genetalty very variable, but 
the first cross b often unifinm and conrideiably more 
vigorous than ddwr of the lines. 

A study of pure lines teaches us that there b a certa in 
residual vacation whidi we cannot diminate, even if we 
elin^te all differences of heredity. It b posrible dot if 
we could get an absolutely uniform environment we 
could dimiiMte these differences also. In an environment 
as uniform as we can get we shall still find diem. 

In an ocdinacy popubtion, for exanqde in any human 
popuhtion, diere are no pure Imes— 4 pomt of very 
considecable importance. A pure line, however, b not 
mecdy a Idiotatocy curiority. The named varieties of 
many seed-plants, for enm{de, vdieat or sweet peas, 
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approximate very dosely to pure lines. Although, there* 
foie, the pure line has no immediate applicability to 
human problems it can give us a great dad of informa* 
tion. For example we are apt to of congenital 
qualities in a baby, qualities with wUch it is bom, as 
being probably due to nature, likdy to depend on the 
make-up of its parents, and likdy to be transmitted to 
the offspring. Let us see how hi that is true by consider- 
ing a particular character as manifested in four pure lines 
of guinea-pig. 

Table a 

PERCENTAGES OF POLYDACTYLOUS 
GUINEA-PIGS 


Age of Mother 

Um a 

UmB 

LiiwC 

LimD 

i -6 months 

19-3 

34*6 

68-1 

8l'0 

6-9mondis 


28*2 

54*4 ' 

69-5 

9-15 months 

WSm 

21*9 

28’9 

50*0 

i5~. mondn 

n 

12*1 

za*o 

}0*2 


EfUects of heredity and environment on the fiequency of 
pdydaciyly (extia toes) in i,p86 guinea-pigk After 


Ginnea'fMg^ quite ftequentty have extra toes. By suit- 
able sdectiot co mbined with m b ree di ng it is posdble to 
produce a pure Kne in wfaidi the fteouen^ of cxtia toes 
nay tnry fiom la per cent to 56 ps cent in purticuhtr 
You win not get any more exoa toes fiom die 
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extra-toed members of one of these lines than from die 
•normal ones. The percentage of extra toes represents the 
reaction of that line to its particular environment. We 
next ask what is the most important element in the 
environment determinii^ extra toes. In the particular set 
of environments met with in Wright's work by £ur the 
most important element was the age of the mother. You 
will see that in line A the young mothers produced 
'20 per cent of offspring with extra toes and the old 
mothers only 6 per cent. In line D the young mothers 
under six months produced 8i per cent and the older 
ones over fifteen months only 30 per cent. This at once 
shows that a character can be determined to a consider- 
able extent both by heredity and by environment. The 
. differences between these four lines are, of course, here- 
ditary. The differences between the different rows in the 
diagram are environmentaL If one is a rabid environ- 
mentalist one will read that table from top to bottom, if 
a ralfid eugenist, from side to side. If one is a biologist 
one will read it both ways. 

- One t)'pe of human mental defect is determined in this 
way, namely, “Mongolian imbecility," a condition in 
which, as PeniOse has conclusively shown, the ag^ of die 
mother is an important determinii^ fimtor. The average 
of die mothers of these imbecile cfaaldren is about 
thirty-nine years, whilst that of mothers of nomud 
childien is undor th^. Beudes this environmentd 6ctor 
there is a genedcal factor, as is shown 1^ the &ct diat two 
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mothers of such imbeciles are often related. This means 
that an embryo of a certain constitution will develop into 
a Mongolian imbecile in a particular type of prenatal 
enviroiunent provided by an elderly mother, or that a 
mother of a certain constitution provides a special ^pe 
of prenatal environment when she ages. There is some 
evidence that a few other kinds of mental defect are 
determined in a similar maimer. On the other hand 
mental defect due to injury at birth seems to be commoner 
in first-born children, who are generally brought into the 
world witi) mote difficulty than later diildren. 

It is frequently asked, "What is the relative importance 
of nature and nurture.^" That is a question to udiich no 
general answer can be given. It is obvious that if in the 
population of guinea-pigs no female were allowed to 
br^ until she was six montiis old the differences due to 
nurture would be considerably reduced. If the pt^nda- 
tion had contained only three lines instead of four the 
difeenoes due to nurture would have been diminished. 
It is possible, by suitable choosii^ of your duuacter, 
your population, and your environment, to proSuce a 
.populatim in which a ^ven diaca^ is determined 
entiidy by differences of nature or entirely by dtfoenoes 
nurture, and dwrefore the question has to be answered 
sepaiaiety for any given population and wf given 
daiacter. For example, we may take such a duncier as 
tOiiency and we may compare die amount of illittcacy 
in adults under ibr^ in Engfend and India. In England 
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we should find that the people who'could not read were 
almost an either blind or mental defectives. We should 
find reason to believe that a considerable amotmt of the 
blindness and mental defect in England was due to 
differences of nature. On the other hand, if we went to 
India we should find that the majority of the illiterates 
were illiterate because they had had no opportunities for 
learning to read, and dierefore differences in that respect 
\nxt mainly matters of nurture. One could give, of 
course, many more examples of the same kind. The 
important point is to readize that die question of the 
relative importance of nature and nurture has no general 
answer, but that it has a very large number of particular 
answers. 

It is fortunate for our purpose that althot^ pure lines 
do not exist in man tiiere are nevertiidess human groups 
whidi breed true, or very nearly true, for certain physical 
characteristics. For example, we can be reasonabfy sure 
that tiie skin colour of the children of two Eng^ people 
will vary between furly narrow limits, while tiie children 
of n^Jloes will vary between other limits, but tiiere will 
be no overlapping. We shall have to consider wfamfaer 
tiiere is evidence for die eadstenoe of psycholopcal 
diacactecs that are equally dosdy determined. 

Before we do diat we must consider die interaction 
nature and nurture. Let us siqppose we have two 
different stocks wliidi are pure lines or at least do 
not have very great innate variation as regards die par- 
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ocular character which we are studying. It may be a 
physical character such as weighty a physiological chaiac> 
ter such as milk yield, or some of the numerous forms of 
human achievement. But we will suppose that we can 
order our populations as regards their achievement. We 
can ptolMd)ly say that this group is on the average 
significandy heavier than that group. By “signidcandy'' I 
mean that the difference is such that it cannot well be due 
to sampling error. We may say with regard to a particular 
intelligence test, “This group does significantly better 
than that one,*' and that is a statement we can make quite 
rq;ardless of the philosophical question whether intel* 
ligence can be measured. 

Table y 

X Y 

1. A 1 2 or 

B 3 4 

X Y 

2. A 1 4 

B 2 3 

X Y 

3. A I 2 

B 4 3 

X Y 

4. A I 3 «r 

B 4 1 
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Now suppose that we have two races A and B in two 
environments X and Y. And suppose that we have 
samples of each race in each environment sufficiently 
large to enable us' to order them without doubt as to 
their achievement in some respect, say longevity, milk 
yield, or intelligence. If their achievements overlap, we 
can still order them with certainty by taking large enough 
samples. 

There are exactly four possibilities, shown in Table 3. 
The enumeration is so simple that no one has ever 
troubled to make it. Nevertheless, I believe it is worth 
making. In the first type of interaction race A is superior 
to race B in each environment, and environment X is 
more favourable than environment Y to each race. The 
numbers, i, 2, 3, 4 denote the order of achievement of 
the four populations. This is a common type of inter- 
action. It would be exemplified if we took two races of 
dog, say mastifis and dachshunds, as races A and B, and 
a good diet and a starvation diet as environments X and 
Y. It is clear that on the better diet each race of dog 
would be heavier than on the poor diet. But on eadi diet 
the mastiffs would be heavier than the dachshunds. If 
nature and nurture always interacted in this way we 
could say with scientific accuracy, 'This is a heavier 
race of dog.” “This is a more musical race of men.” 
“This is a more fertile breed of poultry.” “This is a 
healthier enviremment than that.” But unf<Mtunately, 
diings are not always so simple in reality. 
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Now consider the second kind of interaction. Let A 
be Jersey cattle and B Highland cattle. Let X be a Wilt- 
shire dairy meadow, and Y a Scottish moor. On the 
English pasture the Jersey cow will give a great deal more 
milk than the Highland cow. But on the Scottish moor 
the order will probably be reversed. The Hi^land cow 
will give less milk than in England. But the Jersey cow 
will probably give less still. In fact, it is very likely that 
she will give none at all. She will lie down and die. You 
cannot say that the Jersey is a better milk-yielder. You 
can only say that she is a better milk-yielder in a favour- 
able environment, and that the response of her milk- 
yield to changes of environment is larger than that of 
the Highland cow. Our specialized domestic animals and 
plants generally behave in this way. Ir is likely that 
certain human types react in a similar maimer. 

. It is, of course, possible that the interaction between 
future and nurture is of a simpler type in the determiiu- 
tion of human intelligence thm in that the milk yield of 
cattle or the seed yield of wheat plants. But even a 
thorough-going materialist mig^t well doubt this. Unless 
it is ttue we cannot in general say that A has a greater 
iniute ability than B. A mig^t do better in environment 
X, and B in environment Y. Had I been bom in a Glasgow 
slum I should very probably have become a chronic 
drunkard, and if so 1 mig^t by now be a good deal less 
intd%ent than many men of a stabln temper am ent but 
less possibifities of intellectual adiievemenr in a favour- 
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d>le environineilt. If this is so it is dearly misleading to 
speak of die inheritance of intellectual ability. This does 
not mean that we must give up the analysis of its deter- 
mination in despair. It means that the task will be harder 
than many people believe. 

The third type of interaction may be illustrated by 
noimal (A) and mentally defective (B) human children. 
The normal children will do best in an ordinary school 
(X), but even in a special school (Y) for mental defec- 
tives they will do better than defective children. On the 
other hand, the defective children will do better in the 
special school. In each environment the normal children 
will be superior. But the environment which is better 
for the normal child will be worse for die defective 
child, and conversely. We could equally well illustrate 
our case if A were normal bean plants apd B a lace of 
beans which turn white in strong light, while X was full 
sunlight, and Y partial darkness. 

As an example of the fourth type let A be Englishmen 
and B West Afncan n^roes. Let X be an English town 
«nd Y the Gold Coast colony. Let die four populations 
be placed in order of thdr average lengdis of fife. We 
should probably find diat the order was: EngKA in 
England, n^toes in Africa, n^roes in England, English 
in Afirica. We should certainly find that eadi race lives 
loi^^ in its native environment dum when tianqilaated. 
We could not s^ dut as r^ards healtb as measured by 
loi^evi^ eidier race or ddier enviroiunent was st^erior 
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to the other. The Englishman in West Africa is killed off 
by yellow fever, the negro in England by tuberculosis, 
each having a considerable immunity to the disease 
prevalent in his native land. 

If we merely have two races and two environments 
Table 3 exhausts the possibilities unless two or more of 
the four achievements are equal. With a number of races 
and environments things are of course more compli- 
cated. But after studying Table 3 we shall be a little 
suspicious of such phrases as “a good heredity,'* “a good 
environment,” or "a superior race.” Unfortunately, 
almost all current theory is based on the view that the 
first type of interaction is universal, and this applies 
equally to the supporters and to the critics of eugenics. 

In a mixed population things are not so simple. We 
may find populations in which most of the difiierences 
ate due to heredity in the strict sense of a resemblance 
between parent and oflbptii^. If you ask why a given dog 
is a grey^und, it will be correct to answer “because both 
his parents and his ancestors for some way back were 
gr^faounds.” If you ask why a given cat is tabby it will 
not uiua% be accurate to say “because bodi bis parents 
were tabbies." In that tesptet the cat population presents 
a doser analogy to die human population dian do the 
dogs. Let as try and see what we have to deal whh 
beades heiedi^ as a cause of innate diffietenoes, differ- 
ences of nature. Suppose we cross a ppre bred blade 
rabbit with a pore bred blue rabbit,, die hybrids iriU be 
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black. But if we cross the hybrids together we shall get 
some blacks and some blues. The differences between the 
blacks and the blues are differences of nature, because, 
unlike differences due to nurture, they are handed down 
to the offspring. The process by which the black rabbits 
give rise to blacks and blues is called segregation. We 
shall examine it in greater detail later on. It must be 
carefully distinguished from the effects of environ- 
mental differences which are not transmitted to the 
offspring. The kinds of differences which we may get 
within a human population are summarized in Table 4 : 


Table 4 

Nurture. Differences due to different environments. 


Nature. •{ 


Heredity. Diffaences of ancestry. 

Segregation. Differences due to chance combi- 
nations of genes. 

Mutadon. Changes in genes. 


X. 


Causes of human inequality. 

First of >11 there are differences that are due to differ- 
ences of nurture — the difference between a sun-burned 
child and a child that is not sun-bumed; and between a 
normal child and a rickety child. Secondly, there are 
differences of nature, which fall into three catq^oiieB; 
differences of ancestry, for example, die difference be- 
tween a negro child and a white child, which is due to 
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heredity; differenoes between brown-eyed and blue-eyed 
sibs, and in general all heritable differences between 
brothers and sisters which are due to segregation; 
differences due to mutation, a rare event of considerable 
biological importance. I leave a blank space X for 
differences which cannot be ascribed to any of these. 
If there is sudi a thing as freedom of the will in the 
more extreme sense that comes under X. I regard it as 
unscientific to leave out X, if only for this reason, that 
if there is no such thing as X, if all differences between 
human beings are strictly determined, then it should be 
possible in the course of some centuries to prove that, let 
us say, 99.9 per cent at least of all differences of certain 
kinds are determined by differences of nature or nurture. 
To my mind a proof that 99.9 per cent were so deter- 
mined would be very much more ^ecdve than an 
assertion cm a ^iori grounds that 100 per cent were so 
determined. If therefore we leave X in our table we can 
say ffuu in certain cases, for example that of skin colour, 
X is fiurly small, and we rtay hope according to our 
philosophical views to prove eidier diat X is n^gible or 
conadetable as rq;ards differences of ccmduct. 

In subsetpient chapters I will deal in detail with the 
various qucstkms wUdi 1 have raised. The latter part cff 
this first dinner may he rqptded as a prolegomencm to 
any systematic treatment of human inequality. 
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CHAPTER II 


Tht PrindfiUs of Human Here£^, as lUustrated hy 
Certain Here£tary AbmrmaJxOits 

In the first chapter we dealt with the determination of 
the various diversities between individuals by differences 
in dieir nature and nurture. The interaction between 
nature and nurture is exceedingly hard to disentangle, 
even when experimental methods ate available to us; it 
is almost impossible to disentangle when eiqMiimental 
methods are impracticable. 

When we are dealing with congenital conditions we 
wish to study the laws of heredity, and we shall study 
those most readily upon characters where the environ- 
ment has relatively little influence, that is to si^, upon 
diaracters whidi ate such that a ^ven genotype is 
similar in a great variety of environments. 

Let me explain what 1 mean by the word genotype; it 
is a word which we diaU be using from time to time. We 
say that a number of animals possess the same genotype 
if thdr breeding behaviour is similar, even though diey 
may not be alike dieinselves. Fo^ example, in the first 
chapter we dealt with flies bdon^ng to the same pure 
line, some of whidi had normal wingt and odieis abnor- 
mal wings, but whidi were all alike in their behaviour as 
parents. A given genotype therefrite, sdudi is bdieved 
to represent a certain combination of genes (a word 
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which we shall dehne later on) is not necessarily alike in 
all environments, but in our study of heredity we shall 
try to concentrate as as possible on genotypes radter 
than on external appearances. Our task will be greatly 
simplified if we deal as fitf as possible with diaracters on 
which nature has but little effect. 

Now where heredity is clearly understood it is gener- 
ally, if not always, found to follow the laws which were 
first discovered by Mendel in 1865. Non-biologists often 
find a certain difliculQr in following these laws, so I am 
going to use analogy rather freely. 

In Spain every person has two surnames, one of 
which is derived from the fiither and one from the 
modier. For example, if you ate called Ortega y Lopez 
you derive die name Ortqga from your frdier, it was his 
fidier’s name; and Lopez firom your mother, as it was 
her frther's name. Now 1 want you to imagine a strange 
savage nation in which everybody has two surnames; 
and adien a child is bom diere is a curious ceremony by 
which he receives one of the surnames from one parent 
and one from die other, these beh^ drawn at random by 
a priest, sriiose business it is. For cwmiplf, if Mr. Smidi- 
Jones marries Miss Btown-Rcdiinson die diildren mqr 
get the name Smtdi or Jones from die frdier and Brown 
or Redtinson from die modier; and will be called either 
frmdi-lkown, Smidi-Robmaao, Jones-Brown or Jones- 
Robinson. If die priest draws at random those four qrpes 
occur with equal frequency. 
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A complication arises from the fact that some people 
may get the same name from both parents, and be called 
Smith-Smith, transmitting the name Smith to all their 
children. If you try to remember that simple scheme you 
will find no great difficulty in understanding the laws 
which govern heredity in a very large number of cases. ^ 

The things which are analogous to the surnames an 
called genes. These are material particles of small size 
which are found in the nucleus of each cell. The cell 
nucleus contains bodies which are called chromosomes, 
and these chromosomes (with an exception to be noted 
later) occur in pairs, one set being derived from the 
father and* another from the mother. 

A given gene occupies a definite place in a definite 
chromosome. There is, therefore, a possibility of there 
being two like genes, one derived from the fadier and 
one from the mother, in a particular place on the chromo- 
some; in which case the individual is called a homo- 
zygote. If the corresponding genes are unlike, he or she 
is called a heterozygote. The homozygotes are Smith- 
Smiths; the heterozygotes Smith-Joneses. Homosygotes 
as regards a particular locus in the chromosome, will 
hand down similar genes to all offspring; heterozygotes 
will hand down two types of gene, each one to approxi- 
mately half the offspring. 

Figure i is part of a pedigree of biachydactylism, a 
condition in which the fitters are short owing to inade- 
quate growth of the middle bone. The long bones of 



The PrmdpUs of Human Heredi^ 

the leg are also short, so that suture is low,, though the 
abnormal people cannot be called dwarfs. The hands are 
clumsy, but the general health is good. In hcty the 
brachydactylods people appear to be nther healthier 
than their normal brothers and sisters. 

I have abridged the original pedigree in two respects. 
In the first place I have omitted a number of normal 
descendants of normal people. And I have also left out 



Malu OO Normal 

O# Ftmaiu B® Shart-fingtTM 

Fio. I. — ^Part of a pedigree of abort fingera; after Drinkwaier. 


dw husbands and wiyes, all of whom were normaL The 
two families on the left hand in the fourth generation 
were by different fathers. Several things are noticeable 
about ^s pedigree. In the first place am aiffected person 
transmi ts the abnormality to about Half his or her child* 
len. Actuadly in this pe^gree it was transmitted to 38^ 
out of 69 c^ldren. If we tossed a coin 69 times, we 
should expect as large a devotion from equafity in 47 
per cent of trials. So the deviation is not sqpiificant It b 
also tnnsnutted both by men auid women, and each 
t ransmits it albout equally to their sons and daugjbters. It 
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never skips a generation. That- is to say it is never 
transmitted by a normal person. 

A character which behaves in this wav is said to be 
due to a dominant gene. To use our analogy of names, 
all the normal members of the population are Smith- 
Smith. The abnormals ate Smith-Jones; they hand down 
"Smith” to half their children, and "Jones” to the less 
fortunate half. Smith-Jones can always be distit^uished 
from Smith-Smith. Strictly speaking, a dominant char- 
acter is one in which Jones-Jones and Smith-Jones (the 
homozygous and heterozygous dominants) look alike. 
In most human cases we do not know what Jones-Jones 
would.be. In the case of a slight affection of Ae fingers in 
a Swedish fiunily the union of two affected cousins gave 
a child without arms or legs. Poss3>ly a homozygous 
brachydactyl might be equally abnormal, or even in- 
capable of life. Nevertheless we shall use die word 
"dominant” in this rather loose sense to denote diarac- 
ters due to genes which show up in the heterozygous 
condidtm. 

Fig. a is a pedigree of lamellar cataract, present from 
Idrdu The inheritance is the same as in ^ last case. 
Again ncnmal ^uses ate omitted, as ate childien who 
died in infancy before tfadr eyes were enmined. As here 
presented die pedi^pee is perfectly sttai^tforward. But 
die facts yrete not so ample. The cataract varied from a 
large opaque body ocoqiying most of the lens, and 
nearly total Uindnesa, to a smaD ednte opadqr 
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lyii^ in front of die lens. The fiitfaer of the five children 
on the left in the fourth generation had good sight, and 
was only found to have slight cataract when the hunily 
was being investigated. On the other hand, one of his 
sons was so badly affected that his lenses had to be 
removed in childhood. Thus a cursory examination of 






Malts OO Normal 

09 Ftmalts ■# Afflicttd wish cataraet 

Fig. 2. — ^Pedigree of lamdlir cimct; tfier HaoniMn. 




this funily would have led to the conclusion that the 
abnormality sometimes skipped a g^eneradon. 

Fig. 3 is a pedigree of rednids pigmentosa, a disease 
causing partial or complete blindbess. This pedigree 
repre s ents a slighdy different condition in that the 
character b not handed down inqiardalty as regards sex. 
A man who gets it fixim hb bdier will hand it down 
predominandy to. sons. A man who gets it frnn Ins 
modier will h«nd b predominandy to da ug^tte ta . There 
have hem exee p tio n s, however. For enmple, number 5 
in d|e feurdtgenendonaldxNtg^ he received b from to 
frdier handed b to two dangbaets. 

1 mention tto case as diowiiig a father unusual type 
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of heredity which enables us to locate the gene in ques- 
tion at a definite point on a definite chromosome^ whereas 
in most cases in man we ate still unable to say on which 
par ticuW chromosome a particular gene is carried. 

You will notice that among the pedigrees there are 
two of eye disease, and in almost all collections of 



Fio. }. — Ped^ree of retinltia pigmentosa, causing nighiblindness in 
youth, and abnost complete blindncas at about 40. Nmnial spouses 
and some notinal children of norm^ omitted. The gene concerned 
is partially sea-Unlicd. 

pedigrees you will find a large number tefierring to 
abnormalities of the eyes. The reason for dus is am ple 
and interesting. The eye is one of the few organs wl^ 
can be really satufintorily examined, 1^ means of iiee 
ophthalmoscope. The doctor is not content to s^ diat a 
given man is blind or has bad sif^t. He can mrenrfffe die 
eyes conqiletely. He can state in what part die 
defect is located. It may be a defect of die oomea, a 
defect of the lens or die tedna, ot mecefy a defisct in die 
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shape of the eye. With no other organ is anydiing of die 
kind possible. One can draw up ped^;rees of heart 
disease, but in many cases the exact du^oais is some* 
what uncertain. We cannot classify heart diseases yet as 
we can classify eye diseases because the heart can only 
be dioroughly examined after death, at a time when it 
has already ceased to function. In the case of brain 
diseases we are sdll almost completely in the dark as 
regards classification. 

Now if we attempted to discuss such a topic as the 
inheritance of blindness we should be unable to very 
much. We should find that in some cases blindness was 
hereditary and in others it was not; that sometimes it 
was inherited in a relatively simple manner, and WBut- 
times in a very complicated manner. Jt is only because 
we can recognize several hundred clinically different 
types of eye trouble, of which a certain ffa^on— 4nd 
only a oertaun fraction — is hereditary, tiiat we are able to 
deal witii the matter at all scientifically. This is of some 
importance, because later on we shall have to discuss die 
inberitanoe of various kinds of mental defects. And our 
conclusions on die subject will be fer from dear^ut I 
have no reason to doubt that in the course of tune we 
shall be able to deal widi that topic as dearty as widi dio 
inheritaiice of eye defects, but Aat will only become 
posnble vdien we are able to dasstfy the vaiwms types 
of m ental defidenqr dmicalty as we can now classify 
die various types of defective s^^ 
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The genes whose action I have so &r demonsttated 
belonged to the class which are called dominant That is 
to siy die heterozygotes differ from the normal homo- 
zygotes. In other words, Smith-Jones can be distin- 
guished from Smith-Smith, but in no case do we know 
what Jones-Jones would be like, diat is to say, what 
would be the homozygote from one of these atmormal 
genes. It is quite likely that such a person would be 
extremely abnormal; he or she would possibly have no 
eyes or legs at all 

A large number of human abnormalities ate inherited 
in this straightforward way. The following is a list of 
some of the better-known abnormalities; 

Evas 

Juvenile cataract ((^Mciiy of tens). 

Glaucoma (tug^ pressure in 

Nigdit-Uindneis. 

Re^tfr pigmentosa, etc. 

Sun AMD Haw 

Pidmldness (some types). 

Tdatigiectasis (bleeding from nose and ebewhere). 

T^oeis (diidk soles and palms). 

Dystrophyofiiails(about 6^000 cases in French Canada). 

Neurofibrnnatosis (finrly frtal, mutation frequent). 

Epiloia (tumours in ddn, brain, etc.), etc 

BoMza AMD Tnm 

Ldnier daw, or q^t hand. 

Brachydac^ly (short fingers, shmt stature). 

Cleidocr a nial dysoetosia (aboonsal skull and colfaw 
boom). 

SO 
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Absence or smallneas of latend indson. 

Defective enamel, etc 
Nervous and Muscular System 

Huntington’s chorea. 

Tremor heteditaiius. 

Peroneal atrophy (some types). 

Many of these may also be due, in some cases, to reces- 
sive genes or environmental effects. 

We have next to deal ndth a different class of here- 
ditary abnormalities: those due to recessive genes. 
Keepii^ to our analogy in these cases, if Smidi-Smith is 
the normal type, Smith-Jones is indistinguishable fiom 
it, and only Jones-Jones is almoimal. In other words, 
for the abnormality to show, an individual must receive 
abnormal genes from both parents. 

A disease of dus type is juvenile amaurotie idiocy. 
The victims of this disease are born to all s^ppeaxance 
nonnaL Round about 5 years of age they start to go 
blind. Blindness is fairly complete the age of 8, and 
meanwhile the mental powers deteriorate. By die age of 
15 die patients ate completely idkjik, and later diey 
waste away, and ate genenlly d^ before their aoifa year. 

This disease is to be distinguished foom another very 
similar disease in which the onset is in infincy. It is 
undoubtedly the more distresshg of the two for the 
parents, for the dnld » ^ipatentfy quite normal until the 
age of fimr w eight, and dien grachiadfy dies after many 
years of illness. 
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Fig. 4 is a ped^ree of the disease; it is one of some 
fifty pedigrees compiled by Sjdgten in a monumental 
study of the relatives of every single child in Sweden 
who had that disease. He went through all the schools 



□ D ■ Molu, O O Honmiygofts normaU 
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Fio. 4. — ^Pedigree of juvenile amaurotic idiocy; after Sj6gien. 
One or other of the tpouses in the fim genecadon was heteraygous. 


for blind children in Sweden looking for cases, artd spent 
three years studying their ancestry, favoured by die fint 
that in Sweden, fiunily records are kept by diuiches and 
go badk to die eighteenth century. 

The pedigree is typical. Four individuals sufeed 
from die disease; the remainder were normaL It is at 
onoe dear that that disease is not in the ordinaiy sense of 
the word a heieditat/ one. It could not be so l'****««-> 
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individuals who have it die before diey can produce 
children. Nevertheless it is hereditarily determined. 

It will be noticed that both pairs of parents were them* 
selves blood relations. That is entirely characteristic of 
recessive abnormalities, and it is easy to see why. Calling 
these children Jones-Jones, the parents were each Smith- 
Jones, and the abnormal gene whidi we call Jones has 
.come down from one or the other of the two ancestors 
in the first generation by two different routes. In each 
case the parents were heterozygous individuals who were 
themselves at any rate sufficiently normal to many and 
earn livings, and it was only because these heterozygotes 
had the misfortune to intermarry that they produced 
idiotic children. 

Such abnormalities due to recessive genes satisfy a 
variety of criteria. In the first place they are very much 
mote frequent among the offiqMong of tebled parents 
dian in ^ general population; secondly, diey tend to 
occur in sibs; diirdly, t^ tend to occur in die progeny 
of related parents, here in the progeny of two broken; 
and finally dieir frequency in family sadafies ce r ta in 
statistical laws, with which I will not deal here. 

The mtetpretadon of such ped^rees as dps was only 
possible as a result of eaqieriments on plants and animals, 
wfaidi made the nature of recessive aboonnaBties per- 
fecdy dear. 

Now on the basis ot ^f^ren's survey 'of Sweden we 
are able to come to certain condusioos. The fre ffl enqr of 
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dutt particular dmonnality was a^yproximately four per 
100^000 children bom. Among die parents of these 
diildren no less than 15 per cent were first cousins and 
another to per cent were blood/elations of some kind or 
another, whereas in the general population only one per 
cent of all marriages, approximately, were between first 
cousins. 

One can make a further calculation. One can ask what 
proportion of the entire population ate heterozygotes? 
That is to say what proportion carries this abnormal 
gene “Jones’* which has the property that an individual 
carrying one is substantially normal, while one carrying 
two sudi is destined to blindness and idiocy. The calcu- 
lation shows diat the frequency of these genes in the 
population is approximately half per cent. That is to 
say, approximatdy i per cent of all individuals m Sweden 
are heterozygous for diat gene. That is a surprisingly 
hi(^ proportion. In the absence of inbteediing one 
marriage in lo^ooo would be between persons carrying 
diat gene and one in four of their duldren on the average 
would be idiots. One would e xp ec t dierefore to get one 
idiot among children if the marriage of hetero- 
zygotes were stricdy at random. You get somesdiat m<»e 
that (about 1 in 30,000) because marriages between 
blood relations are very mudi commooer dian they 
would be if a {^ven Swede was equally lik^ to many 
any member die other sex in die wbde of Sweden. 
And diat inbreedii^ diough hi dqpe^ aceoums 
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for about 25 per cent of all die idiots of dds 
typeinSwedau 

Tbere are a good many oondidoiis wfaldi behave in a 
similar manner, as leoessives. For example, the infindle 
type of amaurotic idiocy udiicfa generally kills diildren 
round the age of two bdiaves in this way. So does 
albinism. So does rednids p^mentosa in some pedigrees. 

So also does a peculiar and interesting condidon dis- 
covered by Ffillings and called phenylketonuria. He 
noted diat about 2 per cent of the i^ots and imbeciles in 
a certain insdtudon secreted in their urine phenylpyruvic 
add, which is a product of incomplete oxidadon of die 
wdl-known protein oonsdtuent phenylalanine. Penroae 
in England studied dll matter furdier and concluded that 
the condidon is recessivi^ although not comjdetdy so. 

No mentaUy normal irulividual has ever been found to 
secrete duu substance in die urine, and it is hiAy dear 
that dds particular metabolic afaooimali^ is re^wnsible 
for a certain petcenetSCy not more dum i w a per cent, 
of dl mental defect 

Wheseh is segregated it is exceedmg^ dear-cut One 
finnily investigated Penroae contained two hopeless 
idiot^ chemically abnocmal; die remaining five sibs were 
all mental^ as wdtt as biochendca l^ nocmd, one so able 
as to win dm second best sdiolaidi^ in his year in a 
fiuriy hugpe oounqr. The d emar c ati on be twee n 

tii6 *^^*w«i* atwl aboomsli wit ibtolindy 

One paitirular ahnormdiiy whidi is, very higely at 
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any rate, due to recessive genes, is congenital deaf mutism. 
The m^ority of cases of deaf mutism are not congenital 
at all but due to severe middle ear infection in die first 
few years of life, which renders the child deaf before it 
has had time to learn to speak. In other cases where 
there is no history of infection you will find that a pro- 
portion, varying in different investigations from about 
)0 per cent to lo percent, are found to be the children of 
first cousin marriages. 

These cases of deaf mutism are particularly interesting 
because owing to social circumsumces one is able to 
trace the heredity of the condition. An albino is very 
unlikely indeed to marry an albino or an individual who 
is heterozygous for albinism. A Joifes-Jones is unlikely to 
pickajones-jones oraSmith-Jones for awife,and there- 
fore albinism b very rarely transmitted from patent to 
offiq[>ring. In the case of deaf mutism, however, owing to 
the fiKt that they ate segregated in special asylums, 
marriages between two deaf mutes ate not uncommon, 
and it is quite frequent for all the progeny tff sudi a 
manias to be themselves deaf mutes. Very often, how- 
ever, the children may be completely normaL > 

The reason will become dear if we diai^ for a 
mtnnent to a considertticm of the situation in mice. 
There late four kinds of deaf mice whose heredity is very 
well understood. They have been chosen not because 
tiiey ate deaf but because tiiis ahnomiali^ of theiss 
induces in tiiem such habits as waltah^ in a horiaoiital 
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plane and shaking their heads in a vertical plane. The 
waltseis and shakers are invariably found to be stone 
deaf. There are four different genes giving deafiiess in 
mice, and they are all recessive. It is obvious that a 
union of two similar recesrives will give nothing but 
recessives of that type. In other words, waltzing mke of 
a given type will be expected to breed true. On the other 
hand, a cross between waltzeis of two different types, 
with different genes, will give normal mice. If there were 
asylums for the mouse population you would expect to 
find that the union of two waltzers would give waltzers, 
if, and only if, both parents differed from the normal in 
respect of the same gene. That is a rough approximation 
to what we see in men. 

So &r I have dealt with genes whidi occur in pairs, 
but diere is a certain group of genes which bdave 
differently. A woman has 04 equal pairs of diromo-, 
. somes in die nuclei of her cells. A man has 23 equal 
pairs and one unequal pair, cmisisting of a large diromo- 
some similar to one of die female chromosomes, called X, 
and a smaller dmmiosonie called Y. All the ova of a 
woman contain an X chromo9ome,*whereas the ^enna- 
tozoa of a man fall into two dasses; those canyii^ an X 
chromosome and producing fonales, and those canyh^ 
a Y and ptodudr^ males. I state dds dogmatfaally, 
because I regard it as proved, thouf^I oamot go into 
the evidence here. A gioiq> of genes is.caixied by die X 
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The most wimarteble of diese affimed all the mak 
deacendanta in the diiect line of Mr. Lambert, an Engliah- 
man bom in 1717. These men had a tough scaly hide 
except on the fiioe, palms and soles. They moulted diis 
once or twice a year. The ab^onnality was handed down 
from a fadier to all his sons. It never affected a daughter, 
nor any descendant of a daughter. In all la men, Mong- 
ing to dx genetadons, were affected. The last of diem 
died in die nineteenth century. The inheritance was of 
the type expected if the diaracter was due to a gene 
carried hy the Y chromosome. Such genes are exceed* 
in^y rate in men, and we need not worry with diem 
fiir^er. In die case of a character carried by the X 
chromosomes dih^ ate slig^dy mote oomphcmed. 

To go back to our analogy widi names, let us con* 
aider a community where every man has two names, one 
of whidi is the same. Thus in India all Sikhs are called 
Singh, adudi means Li<m, after their mote petsomil 
namei In our imaginary community a man is called 
Smith*Lyon or ]oaes*Lyotu He hands on die name Lyon 
to his sons, Smidi or Jones to his daughters. The women, 
being less ferodous, have two oidiiuuy names, such as 
Sndth-Jones or Smidi-Smith. They hnd down one or 
other of diese to a son or daughter. Thus a man inhetiis 
his sing^ non-leonine surname from Us modier and 
gives it to Us dai^^itexs, but not to Us sons. A woman 
inherits a name from eadt patenL 

I will not deal with doiUnant chamctsfs carried by X 
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chromosomes because only two such are known, and 
one of them is dealt with in a paper of mine now in die 
press. And my evidence for its existence may be judg^ 
inadequate. 

Recessives in die X chromosomes are by no means 
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Fig. 5. — ^Pedigne of colour-bfaHnew (piottaopia or ml bUadncM). 

la addiiion shout hilf die w omwiodulMtgtBW M ioiiw fwpwm i ii i ii l y 
Imeweygou^ but it ie not hooem wUck 

unoonunon, and a recessive chancier of dds kind present 
in about a| per cent of die men of En^and is oolour* 
biindnesa. In a pedig^ such as that of F%. 5 many of 
die males and no females are jfbund to be anffering fiom 
i^ and it is also fennd that the qaifeMS men in the pedlg^ 
were teiaiwid iliwii^ women* Xhe men nevc^ or eciy 
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rardy, hand down dte condition to their own sons, but 
frequently hand it down to their daughter's sons. The 



ExpbtiMion b tot. 

Fio. Di^mn Hhatmiiig bhoionoe «f cokw4»UnrineM. 

reason for dus peculiar type of tnheritanoe becomes dear 
when we dunk in terms pf duomosomes. 

In Fig. 6 die X' represents an X chromosome c anyi n g 
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the gene for colour-blindness. If a man has sudi an X 
chromosome he will be colour-blind because there is no 
dominant gene to mask its manifestation. If he marries a 
normal woman with two normal X chromosomes all of 
their children will receive a normal X chromosome from 
the mother; on the other hand the daughters will also 
receive an abnormal X from the father. They will usually 
be normal as regards vision, however, because die gene 
is recessive. The boys will receive a Y chromosome from 
the father, and will also be normal, and will not transmit 
the abnormality any furdier. 

On the other l»nd, should a heterozygou woman 
marry a normal man she will transmit the dmormal X 
to one half of her sons. Similarly, one half of 1|^ daugh' 
tets will be potential mothers of colour-blind sons. 

If this particular ^pe of inheritance were confined to 
ctdour-blindness it would not gready concern us. 
Unfortunately, it also applies to a very much mote 
serious disease, hsemophilh^ in which the blood does not 
clot except after very great deb^; and which has die 
effixt diat small injuries may be fiital, eidier fiKMn internal 
haemorrhage ox from loss of blood to the outside. 

There ate two forms of hanK^philia: a severe form 
such as edsts in aevetd descendants of Queen Victoria; 
and a m il der form, such as exists in the pedigree of 
F%. 7, adiere a large number of atfeeied malm were abk 
to live long enough to many. iAll qiouacs in dds peifigree 
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and eadi of these dau^tets had one or more haemophilic 
sons; die same ^pe of inheritance is demonstrated 
throughout die pedigree. It will be seen diat die disease 
be carried for no less than five generations in the 



Fio. 7ir>l^edigree of mUd hieniophilia. All ipoiiM Mnnd. After Hay. 

female line bef<»e it shows tqi in a male. The gene, in 
odier words, has been handed down through diw five 
women, all h e tetoaygous, ^dio carried it, but their Uood 
dotted normally because in addition to die dmotmal 
gene diey posMsaed normal ggenes whidi prevented it 
from showh^ its presence. 

A number of odier duuacieis of varying degrees of 
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severity are inherited in that manner. For example, there 
is an eye disease characterized by nij^t-^lindneaa, 
myopia and nystagmus, an abnormality of the don and 
teeth, and several forms of blindness. 

We now leave the relatively secure ground in triucfa 
the abnormal genotype is always distinguishable, to deal 
vddi diose unfortunatdy much cmnmoner cases in whidi 
a certain abnormality "runs in a fiunily," but may a 
generation. In this case we can only say tiiat die abnormal 
genotype does not always show itself in visible abnor- 
mali^; or that if it so shows itself the abnormality is not 
always of at all a serious character. 

Children are sometimes bom widi abnormally britde 
hones. They may be btdten before birth, and repealed 
fractures may lead to terrible deformity. The head is 
commcmly of a peculiar shy, and d eafneas due to 
otosderosis is not rare. 

If we study die heredi^ in sudi cases as dutt we very 
often 6nd die pictute shown in Fig. 8. hi this p e d igree 
die black dr^ do not represent biitdeness of die 
bone; diey represent a very minor abdocmall^; namdy, 
a blue colour of die sc i erotic s of the ^cs, the part 
wbicfa in normal individuals is white. The scie r otic s 
are diinner dun nonnd and die dark p igme n t inside 
diows diroii|^ On die other hant4 vision is pcrfocdy 
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to otosclerosis. Somediing like 40 per cent have one 
affection and about as many the odier. 

This is important, because the only character which 
obeys Mendel's law, the only certain manifestation of 
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Fig. 8.— Pedigree of blue sdcrotict end anodaxed abnoimalides. 
All fpoueei notnal. After CoubiL 

the abnormal gene, is the presence of blue sderotics. For 
unknown causes, probably variations in nurture, a pro- 
portion of these people become btitde-boned. 

That condition of aflUrs is by no means uncommon. 
For eiample, there is a ^pe of hereditary jaundioe in 
which on tiie whole the disease is handed down by a 
patent to about half of his or her of^wii^ But it quite 
iiequentiy skips a generation in die pedigree (ff* Fig. 9). 
In sudi cases it is found that not only the 
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individuals but the individuals who have transmitted the 
disease widiout showing it have unduly fta^le red blood 
corpuscksy vdudi readily break up in a hypotonic solu- 
tion. In the majority of sudi people a chill or an illness at 
some time in their lives breaks up die red blood corpuscles 
to sudi an extent that die blo^ pigment is converted 
into yellow bile pigment in such excessive quantities as 
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Fio. ^.^Pedigne of acholuric jaindica. AO •poumoocnil. 
After Campbell and Waraer. 


to cause But a man without fragile corpuscles 

may go diroi;^^hout life without undergoing such a crisis. 

a similar condition found in coloured people in die 
United Slates the conditions are auK^ more comjdicated. 
It is found diat about 7 per cent of the coloutcd pecqde 
have red Uood corpuades whidi assume die shape of a 
skkk or cnont, ar^ the condition is due to a dtatunant 
g efm. Among fiat people widi sidkle odb leas than 
I per cent devdop a pradul and fatal farm of anamda 

COIII|HWfcBM Wim |8ullfllC6* 
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Why> nobody knows, and until it was found that die 
peculiar type of blood cell in question was fairly common 
among American negroes there was no real reason to 
believe diat there was a hereditary element behind the 
dital anaemia at all. It is in fact very rare to get two 
cases in one family. The sickle-shaped cells are handed 
down as a dominant hereditary character which renders 
people liable to die in this particular manner. 

There ate a great many other conditions which in the 
pedigrees skip a generation. For example, Huntington’s 
chorea, a horrible disease of the nervous system which 
causes forced movements in its victims and usually 
drives them mad before they die, is inherited as a per- 
fecdy straightforward dominant, but die average ^ of 
onset fe about 35. It is by no means infrequent in a 
pedigree to find that a parent has died at die age of 
25 to 50 and transmitted the disease from one of hb 
parents to one of his own children without Uving long 
enou{^ to manifest it himself. 

In die same way a number of diseases of the internal 
cngans are in all prdbalnlity due to dominant genes. 
Neverdidess, as these dkea^ are not invariably final 
and e^ where diey ate so are not invatiaUy fidlowed 
by post mortem examinations, it n impoariUe to siy 
^ they are invariridy handed on and never Aip a 
genetadon; even dioug^ we txasf rqpvd dds oonduaon 
as|»oliable. 

I have not yet ^oken of the qnestioo of hdar Aeie 
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abnormalities start. I have presented ped%rees of die 
kind which are found in die text books whidi generally 
leave that important question out. I shall have to discuss 
it in die next chapter, and I shall also have to deal 
with the question . of how far measures of native 
eugenics such as sterilization would be efficient in 
stamping out the various abnormalities with vdiidi I 
have dealt; and whether any other measures nti^t be 
moie effective. 

For those who are interested in the subject I particu- 
larly recommend perusal of two works; One is Tht 
Trtasury cf Human lukeruanety a vast series started by 
die late Professor Karl Pearson, containing an unrivalled 
collection of pedigrees. The odier is Gickqme's book 
on Inherited Ahmormdiua cf the Human S)dn and ite 
Appendages, 

I have thought it best in this differ to concentrate on 
the positive fiM without drawii^ any moral from t h e m . 
Neverdidesa, I think it will be obvious that eugenic 
measures would have consideiable value in some of diese 
disesses and very mudi less in odiem 
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CHAPTER III 


The Origin of Here£taty Diseases hy Mutadon. The 
PossiiiiitUs of Negaove Eugenics 

So far we have been discussing the inheritance of certain 
abnormalities. I have dealt with the kind of pedigrees 
that get into text-books. We have now gpt to consider 
how those abnormalities originate, or to take die thing 
btck one step further, how the genes originate which are 
responrible for the abnormalities. In the early days of 
genetic research this question was not seriously raised, 
and there is still a tendency in cettam quarters to neglect 
it. There is a belief that a condition transmitted to die 
descendants is always inherited from the ancestors, and 
a feeing of fatalism such as was expressed in the lines; 

“With earth’s first clay diey did the last man knead. 

And diere of the last harvest sowed die seed,” 

but actually when we are dealing with mice, dies, peas or 
something of which you can breed a reasonable ntwwb^ 
of generadons in a human hfe-time we soon find that 
new genes do occarionally originate under conditions 
where dose observation is possilde. 

The phenomenon of the orig^ of a new gene is called 
mutation. We are still to some extent in die dadt as to 
exacdy what happens. We do not know whedier to 
rq^ die gene as an elementary orgaiusnq wbidi repio- 
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duces itself, or as part of the cell nucleus which is copied 
by some other part at each cell generation. What we can 
say is that the process by which the gene produces its 
like, whether we call it reproduction in the biological 
sense, or copying, is not an invariable process, that it 
breaks down with a certain small frequency, rarely more 
than once in a million cell divisions. 

Let us take a case from man. Htemophilia is due to an 
abnormal gene in the X chromosome. The abnormal 
gene in haemophilia is a gene concerned in blood clotting 
which has become in some way inactive although it can 
reproduce itself; but it plays no further part in blood 
coa^ation. Haemophilics mostly die young, and on an 
average beget less than a quarter of ^e number of 
children produced by their normal brothers, and it is 
therefoie clear that as a result of this frequently drastic 
selection diere is a tendency for the haemophilic gene to 
disappear. We may take it that roughly one-third of all 
such abnormal genes are in the X chromosomes of men 
and two-thirds in the Xchromosontes of women, because 
a woman has two X chromosomes and a man only one. 
Therefore soniethii^ less than one-tiurd, perhaps one- 
quafcer, of all haenu^hilia genes in the population are 
wiped out in each generation. Unless then there were 
some source from which they can be replaoed, the fre- 
quency of hamophilia would be diminidied by 15 per 
cent in each gieneiation, and by a sinqriecalculatton from 
the exisdi^ frequency of hniopliilia it codd he diown 
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lliat at tbe tune of die Norman conquest die entire male 
populadon of England must have suffered from haemo- 
pUlia. We have reason to believe that that is inaccurate. 
We dierefore look for some evidence of the origin of 
new hemophilia genes. 

Such evidence is found in the ped^ree of Fig. la It is 
die pedigree of a funily mosdy living in north-cast 



□ Ncrm al mak ■ HtumtpkiRe O Famah 

Fio. to — Pedigne ittunratiiig the <»igin of haemopUUe by 
After BeO and Haldane. 


LcHidon, reoendy investigated by Dr. Julia Bell and 
myself. You will notice that all the haemoidiilics are 
descended frmn^one woman, marked A, who must have 
been heterozygous for faamoidiilia. Her fiidier was not 
hamoidulic; she had five sisters none of whom produced 
a hnnoplnlk child; and she also had two normal 
brodiets. There is further no record of famophilia 
among her mother’s brodiers or among her inodier^s 
sisters* descendants. If we siqipose that the gene fas 
hwaophilia was handed down in die Xc hr o mo som e from 
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her grandmodier throu^ her mother we can calculate 
the chance that all these people should have been free 
from haemophilia. We have a further bit of indicatitm in 
this particular case. The man marited B is not only 
haemophilic but colour-blind. The genes for haemc^hiUa 
and colour-blindness are found in the same diromosome 
and are generally handed on together, and in a given 
pedigree if one haemophilic is colour-blind so will be the 
large majority of his haemophilic relations. We know 
nothing of the vision in the odier three haemqihilics, 
because all died of haemophilia before there was any 
chance of testing their colour vision. We do know that a 
number of cousins of diis haemo|dii]ic are colour-blind, 
in other words that they have received at least a portion 
of theX diromosomes that in the manB also carried the 
gene for haemophilia. Given dus evidence we can calcu- 
late the probabifity that, on die hypodieais diat die 
haemophilia gene was handed down from A’s grand- 
mother, all diese vmious males should have escqied; and 
it is less dian <me in five thousand. If that were an isohied 
ped^tee we should have to accept it as a coincidenoe. 
But it tt frr firom isolated. In our wt»k on haemophilia 
and oolour-hlindness Dr. Bdl and I found altogedier sia 
pedigrres in which bodi oftheseconditionswcreass»' 
dated, and in no less than duee there was good eviifenoe 
for the origin of hmo|diilia by mmaKhm. We assume 
that die hwaophlKa gene arose in die one of the grand- 
paients of die three affwawd broAers and was handed 
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down to their mother only, who gave it to three of 
her four sons, and one of her three daughters. Such a 
conception would be in complete harmony with what 
we know takes place in many animals. 

We found evidence of mutation in diree of our six 
pedigrees, and it may well be asked why the evidence for 
mutation in the case of hamophilia has on the whole 
been so sli^t in the past. The reason is a very simple 
one. The pedigrees to be found in the literature are 
generally pedigrees containing large numbers of haemo- 
pbilics. Pedigrees containing only a small number are 
not considered wordiy of publication. The data, there* 
fore, although perfectly correct, are considerably biassed 
in fevour of pedigrees containing a large numl^ of 
abnormals. It is only when one is interested in prq|Kfes 
such as that of the orig^ of genes that one takek the 
trouble to investigate a huge number of normal rdadves. 
That was only possfele in this instance through dbe 
cordial co-operation of our colour-blind hemophilic 
subject B, who attai^^ for numbers of lus relatives to 
turn up to a femily party and have their colour vision 
tested. A simple csdcuhtion based on the feequenqr of 
hemophilia in de population suggested tbat loug^ 
speakh^ one nomud gene inan Xchmnosome muottes 
to the hemophilia gene in fifty thousa n d genecatioiis. 
That is the ofefer of magnitude of the ftequenqr. Certain 
American data siqjgest dtat it may be radier hj^ter. 
Penrose ft)und exactly shnilar res^ fie a dorntneit 
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gene causing a disease called epilda whidi is lesponsibie 
for tumours of various kinds, including tumours in the 
brain that give rise to mental defect. This condition is 
handed down as a dominant from parent to ofispring, 
but as it causes considerable ill-healA, due to disease of 
the brain, the heart, or the kidneys, it is rarely handed 
down for more than two or three generations, and is 
only kept in existence by mutation. 

We may take it diat where a gene lowers the fitness, 
assessed in the Darwinian sense on the basis of the 
average number of offsptii^ left, there is a fiurly close 
equilibrium between mutation and natural selectioa so 
long as we are dealti^ with dominant genes and sex> 
Unked'genes which conse up to the surfiue frequently 
and ait thetefine esqxMcd to the influences of natural 
selection* Recessive genes are fiur from being in equili- 
brium. It was earlier shown that about | per cent of the 
genes at a particular spot in die chromosomes of the 
Swedish ptqniladon weie recessive genes for juvenile 
amaurotie idiocy. The vast majority of these genes are 
present in heteroaygotet and are dietefiire not ndiject to 
natural adecdon. Only when two h^ipen to come to- 
gedier does natural selectioo work. The flequenqr with 
which a recessive gene appears in homoeygotcs depends 
on the amount of inbreed^ in die population. The gene 
would be in equilibrium if at many were w^ied out by 
s f fe c ti on as a ro e c by nwt t tw*t in eadi gm fr td ^ - Our 
ancesms a fiewt hnws Mid years ago were very mu c h more 
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inbred than we are. They lived in small communities^ in 
isolated villages, or in snudl wandering tribes, and it is 
only comparatively lately that die amount of inbreeding 
has been very much diminished. When the amount of 
inbreeding is lessened the effect is to lower the frequency 
of homozygosis, and therefore idiocy becomes tare in the 
population, but the gene for it, not being subjected to 
sudi intense selection, becomes commoner. The gene 
frequency goes on increasing until a balance has been 
effected. A rough calculation gives an idea of the speed 
of that process. The time taken to reach the half-way 
sts^e towards equilibrium is something of the order of 
five thousand years or more. In other words, we may 
look forward to a slow but sure increase in the frequency 
in our population of albinism, recessive types of blind- 
ness, and various types of idiocy, unless we cati find 
some method of dealing with the problem. Fomaiiaii^ 
the problem is not in the least urgent. The increase will 
take place at a very slow rate to be measured in diouaands 
of years. We need not wcury about the tqquoadiing 
dq^eneracy of the human species. We have at ^ present 
moment odier and more urgent problems to conrider. 

So fiu we have dealt widi abnormal plqnical diacactem 
vdioae heredi^ is fiirly clear, but there are a great many 
cases where heredity is a fitet but we cannot uy mndi 
about it. 

Table 5 summaiiao die resemblanioe between idadves 
as rqgsrds cancer. The material is American. Of 953 sons 
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whose idlers had died of cancer, fourteen had developed 
that disease. Of 95,300 men and boys of the same ages, 
but taken at random from the American population, 
eighty-five would, on the average, have developed it. 
The probability, as the result of chance, of finding four- 
teen individuals where 0.85 were expected is about 
lo-n or one chance in a million million. On the whole, 
we see that the presence of cancer in a near relative 
increases a person’s probability of dying of the same 
disease about tenfold. It does not of course make it 
certain, or even very probable. This is what would be 
expected if cancer is determined by a number of different 
genes interacting with the environment. 

It might be thought that tliis tendency for resemblance 
between parent and offspring or between one ab and 
another was not due to biol(^;ical heredity at all but to 
infection or similarity of environment. That may be the 
case to some extent, but it is quite certain that in mice 
and other animals the tendency to spontaneous cancer is 
largely inherimd. Even in mice bred specially for susoep- 
tilnlity to cancer there is no question of cancer beiiig 
determined entirely by heredity. This is shown by the 
fact that within a pure line the age at wfaidi a given 
animal will develop cancer is not at all certain. It may be 
at any time from four months to two years—* very 
advanced age for a moi^ We know somediiiig about 
the environmental conditions that will determine dw ige 
of onset of cancer of mice in a pure line. We know diat 
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some procedures will bring it on cariier and that odwrs 
will put it back, nevertheless the hereditary element in 
its causation is strong. 

We also know something of what happens in crosses. 
In cases of mammary cancer the inheritance is very 
strongly maternal. That is to say the children of a modier 
from the cancerous line are much more likely to get it 
than the children of a &ther from the cancerous line, 
although the hither transmits to a certain extent. This 
shows that inheritance is not entirely determined by 
genes but partly by something outside the nucleus, 
possibly even to some extent by the milk. 

We now turn to the practical applications of this 
knowledge, the siggestion that the race would be greatly 
improved if the unfit were sterilized. The existing law in 
Germany is as follows; ‘'Anyone who is hereditarily 
ailing may be sterilized if in the experience of medical 
science it is with great probability to be expected that 
his progeny will suffer from severe bodily or mental 
hereditary disorders.” The list of pet^le regarded as 
hereditaiify ailing indudes sufferer^ from congenital 
fed>le-inindednes8, schizophrenia, manic dqnessive m> 
sani^, inherited efdlepsy, Huntington's chorea, inherited 
blmdnets, inherited deafrtess, severe inherited phyrical 
malfrwniatioin, and, rmher curkwaty, severe alcoholism, 
hi Getmmiy a person can only be tterifized if he or she is 
actually abnormal in some way. Many cilgemsts would 
13ce to go a good deal frirtfaer than thaL Them is before 
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^ country in England to-djqr a Bin which would pennit 
the sterilization ot *‘per 8 ons udio ate deemed likely to 
transmit a mental defect or a grave physical disability to 
subsequent generations” whether they themselves have 
or have not this grave mental or physical defect. The 
proposed British law goes some way beyond the German 
law, althoi]^ it does not contemplate compulsory sterili- 
zation in many cases where that would be legal in Ger- 
many. In both cases the absence of a quantitative 
definition is notewordiy. In Germany the expression 
“great probability” is used. In Ei^land it is stated that 
these people are “deemed likely” to transmit the mental 
defiect It seems to me that in a case of this kind some 
quantitative measure would be very desirable. As all 
motorists ate conadetably as^tcd in keeping die law by 
the knowledge that if they drive in towns at less than 
thirty miles an hour th^ have at least some claim not to 
he considered to be driving dar^etously, so where a 
a certain amount of emotion is involved and adiere 
entirely new legal principles are being broi^t forward 
it seems desitaUe to qiectfy rather dearly what dq^ree 
of probability of producing defective offiquing is re- 
gard as justifyii^ sterilization. Thit b done in die 
American draft law quoted in Chqiter L I ihaB now 
examine the effects that would accrue fiom a irailiaat io n . 

Where^asin the case of i and a, die dwnmd 
condition is due to a donunant gene diat ipaoifeM iCMlf 
in 100 per cent of caKs and early in life^ it is dev dnr 
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sterilization would abolnh all hereditaiy cases of the 
abnormality, leaving only diose cases dua aie due to 
mutation, which in diese instances would be a very small 
fraction of die total. Where, however, the disease is 
dangerous to life or altemadvely lowers fertility, the 
p ro por ti on of all cases whidi is due to mutadon is much 
laiger. We see, therefore, that sterilizadon in the case of 
dominants would always be fairly effective^ but that it 
would be least effecdve under diose conditions where die 
disease is most serious. 

In many cases it will he remembered that a dominant 
gene does not manifest itself in all instances. In 9 , 
for example, die condition observed is a chnmic type of 
jaundice transmitted by two individuals, bodi of whom 
were normal in dK sense of never having had jaundice 
thov^ bodi had an abnormali^ of the blood cotpuscles 
diat could be detected 1^ e xperim ent. If in dux case only 
peisons widi jaundice h^ b» sterilised the dmunation 
would occur, but at a considetabty slower rate than if all 
cankes of the diaease could be detected. Indeed, if we 
oonsidend it inqxvtant to dhtunate die jaundice, it 
ni%|it be desiiaUe to sterilize a cenain number of people 
who from die point of view of healdi were peifr^ dt 

For insttnce, die eldest brodier in die third genera> 
don was stoking a boiler at die age of rixiy. We have 
already passed bqroad die scope of the Gcman bw. 
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course. We have six possible alternatives if we consider 
it desiinble to eliininate such a dominant gene; (i) we 
m^t discount the marris^ of affected people and 
periiaps also of apparently normal carriers; (a) we might 
forbid it; (3) we m^t encourage continence eidier 
widiin marrii^ or outside it; (4) we might encour^ 
birdi-control; (5) we could try persuasion in the h(^ 
that these people would undergo voluntary sterilization; 
(d) we m^t have compulsory sterilization. Whidi of 
these alternatives is to be adopted is not, I think, a ques> 
tion for die biologist. It is a question of the relative value 
which is attached to various different goods, for example, 
to health on the one hand and liberty on the other. I 
petstmally rq^ oompulsoty sterilization as a piece of 
crude Americanism like die complete prohibition of 
alcoholic bevera^^ I would prefier myself see a 
certain amount of government expenditure on propa- 
ganda among persons afflicted with hereditary blhidness 
and other def^ in favour of drastic fiuaily limitation 
by contraception or odierwiae.lt is perhaps cha r acteri s t i c 
t^ in die United States sterilization is legal nbile con- 
traception is of very doubtful bgali^. 1 cannot hdp 
foding that diey 'have tak«i too nqnd a step in 
practising compulsocy sterilization. 

To my mind die s tron g e st objectioos to stttilizathm 
are two. The first of dmm is dns, that whereas in the cas| 
of men it is a trivid operation, I will not say conqileidy 
safie^ but no mote dangerous dian die extractkn of a 
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tooth, i^iich has been known to lead to death; in women 
it is a serious operation, perhaps about as dat^joous as 
an operation for appendicitis in fevourable dicumstanoes. 
It is inevitable that if large numbers of women are 
sterilized, a certain proportion, I do not know how 
large — probably less dun i per cent — ^will die as a 
result of the opetadcm. Now it is a fundamental principle 
of English law that a person's life must not be endan* 
gered except in order to save him from some greater 
danger. That is one of the reasons why (in my opinion 
righdy) we foritid abordon at the modier's own request, 
and why we forbid a number of other procedures that 
endanger life and would inevitably lead to a ce r t ain loss 
of life. I am not at all convinced tl^t this principle of the 
sancdty of human life may not be of somewhat more 
importance for the State in the long tun dun a reduction 
in die tuimber of defecdvM of certain kinds. In Detunark 
quite recently one woman died as the result of this 
operation, and diere have been rqmrts in die new^iqpers 
of co n sideiable numbers of sudi deaths in Germany. 
But 1 do not rq(ard all news from Germany as being 
absohiiely zeBaUe. That is one ejection. The second 
objection b that riudeniand for steriUattion is a q rmptom 
of a certain male of ndnd whidi we shaU have to examine 
httr and which we may not find enthety admirdde. 

To continue widt our biological approach. What 
uouM be du effect of sterilization on a seK4inked 
ncenivt oonditioo fwch n hmo p hi lii? 

Si 


f 



Heredity and Pedaies 

In the quite unusual pedigree of Fig. 7 several of die 
nudes had diildren. In the average pedigree of haemo- 
philia transmission from a male is fairly rare. It is clear 
dttt if we wished to wipe out haemophilia we should 
have to sterilize the females who ate bought likely to 
transmit it We could not sterilize die males because the 
operation would probably kill dwm, and lumire sterilizes 
diem already n> a conadetable extent by killing them off 
as diildren. We should have had, for example, to sterilize 
A in Fig. 10 as soon as she produced her first haemophilic 
son. By so doing we should have prevented die birdi of 
three hremophilics and also of six normal diildren. We 
must consider idiat would be die results of such a policy. 
For example the late Queen Victoria was heterozygous 
for haemophilia, probdily as the result of mutadon. One 
of her four sons. Prince Leopold, was a haemophilic. 
He was kept alive, married a German princess, and 
manaiged to transmit the disease to some of his descen- 
dants. Two of Queen Victoria’s dai^tera were hetero- 
zygous and transmitted haemophilia to die late royal 
fiunilies of Russia and Spain. There can be little 
question dut the fiict diat both in Russia and ^lain 
^ heir qqiarent at die time of the revtdutkm was 
a haemophilic had a finrouiable efiect on die revdu- 
don. We may, therefore, ask oundves first w h ediec ^ 
had a law as to sterilaation been in fiuoe during 
n ineteenth century, it would have been applied to 
die reigning monarch and her dauQ^htets; and secondly. 
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if 40 , would have been die effects on Euit^iean 
history. 

When we come to ordinary reoessives we can uy at 
once what the effects of sterilization would be. Except in 
cases where, as with deaf mutism, there is a tendency for 
reoessives to inter-breed, there would be no nodoeable 
effKt in less than thirty or forty generations. 

But that is not to say that eugenic measures ate impos- 
sible. The eugenic measures available in such a case are 
of an entirely different type. They include the prohUd- 
tion or discouragement of cousin marriage For example, 
were die marriage of first cousins fodbidden dus would 
cut down the inddence of juvenile amaurotic idiocy by 
some 15 per cent, coi^enital deaf mutism 1^ about 15 
per cent, xeroderma pigmentosum (a &tal sl^ disease) 
by nearly 50 per cent, and so on. It is intemting diat the 
only body in dus country which advocates that particu- 
lar form of et^enics is the Roman Catholic Church, 
udiich is opposed to -other eugenic activities. It is unfor- 
tunate that it is possible on payment of a suitable sum 
for Catholics to obtain a dispensadop to marry their first 
cousins. However so &r as it goes die Cadiofic dis- 
oouragemem ooudn marri^e must be regarded as a 
eugenic measure. Whether such marriages should be 
fediidden is a tjnandtadve quesdon. It must be said at 
onee diat the huge nu^osi^ of the cfaUdren ansing firom 
die marriage of &K ooains are perfectly notmal, diat if 
yon marry your first oonstn you win prdbabfy not pro- 
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duoe a defective child. It is equally true, however, that 
you are much more likely to produce a defective child of 
certain kinds than if you marry an unrelated person. 

The relative value to be attached to health on the one 
side and liberty on the other is not a question for the 
biologist as such. All that he can do is to put the pros 
and cons before ordinary people who are perhaps less 
biassed in some ways than himself^ and leave the matter 
to diem to decide. 

The second eugenic measure that is thinkable in cases 
of recessive complaints is the dissolution, voluntary or 
compulsory, of the marriage that has produced one 
recessive child, and a diird possible measure is to sterilize 
one partner of such a marru^ 

A question which immediately arises is the relative 
frequency of recessive defects as compared with those 
that are dominant or sex-linked. That is a very diflicult 
question to answer. In my ofdnion the recessive defects 
are considerably rarer, and Levit, after an extensive 
study of Russian populations, holds the same view. So 
frr they appear to be mainly confined to die skin, eyes, 
and nervous system. But it seems to me diat an investi- 
g»don of the relative frequency of diese difierent kinds 
of defixts is absolutely essentid befine we can hope for 
any sane eugenic policy based <m a full knowled^ of 
the frets. Students of genetics in search of firsc-haBd 
infistmadon are surprised at die tanty in the popukdon 
of certain condidons which occur pretty fiequendy in 
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text-books because they are themselves striking and are 
inherited in a striking and simple maimer. Other con- 
genital abnormalities which are unfortunately commoner 
are not always inherited in so simple a manner, and 
therefore less emphasis is laid upon them either by 
propagandists or by writers of text-books. 

We now come to the question of mental defect. There 
is a demand that all mental defectives should be sterilized, 
or alternatively should be given the opportunity of being 
sterilized. The statement is made that they are very pro- 
lific. The more serious kinds of mental defectives, idiots 
and imbeciles, are not prolific; the feeble-minded are 
moderately so, though here there is some exaggeration, 
because a considerable proportion are in institutions 
where procreation is not possible. We saw that there are 
many different types of causation of mental defixt, and if 
we try to discuss a ctunprehensive programme like that 
of sterilization we have to lump dim all together and 
discuss what would be the effects of that measure. 

Fortunately there are some very good data available 
concerning Birmii^ham in the Report ef de Special 
SchooUAJter^careSub-CommtueJort^y. The report was 
on three hundred and fbrty< 4 ive school-children whose 
fiidiers or mothers, or m four cases bodi parents, had 
themsdves attended a qwctal school for mental defec- 
tives. Of these diree hundred and ff»ty<^ve only twenty- 
five or 7*5 per cent were at special sdioob or reported 
as for special sdiool examinad^ If dietefim the parents 
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had been sterilized we should have got rid of these 
twenty-five defixtive children and also of three hundred 
and twenty children who at any rate were not mental 
defectives. As a matter of fact, of the non-defective 
diUdren x8 *5 per cent were backward, the nuqority were 
normal, while 3 per cent were actually above the average, 
a few even goii^ to secondary schools. There is no 
doubt that in educational achievement they were on die 
whole below the average. Of the nineteen certified 
mental defectives no fewer than four were the diildren of 
one particular woman. Among these Birmingham mental 
defectives diere are therefore very great differences as 
regards the capacity for transmitting mental defect to 
ofl^iting. If we 1 ^ a causal analysis of mental defitet 
there would probably be a good case for preventing diat 
particular woman from having progeny. Thirteen diil- 
dien had both patents defective. Of dieae diirteen only 
one was jnonounced defective in 1933 and another one 
may possibly be r egi ste red by now. 

This is of some interest because it is often stated that 
the diildren of two defectives are all defective. This 
would be true if all mental defect were due to the same 
tcctssxvt g6n€9 in which case^ incidental^, it would 
taditt rarefy be inherited from a patent It is also of 
interest because it sii^ggests how much, or how fitde, we 
can salvage fiom the Jeffersonian doctrine of e^olity. 
I diink diat the fbOowing propodtkm would be acoqued 
by most biologists; *Tt is never possible^ fitan a know- 
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hedge of a penon's parents, to pcedtct widi oertainQr dnt 
he or she ivill be dthtf a more adequate or a less adequate 
member of society than the nuqority.*' In a very few 
cases, it is true, we can predict with certainty that a 
given unborn child, if Intimate, will have a certain 
physical defect Thus two albinos probably always pro* 
duce albino children. But our knowledge of the heredity 
of psychological characters, desirable or odierwise, is 
insufficient to make predictions of this kind. We can of 
course, make statistical predictions. But we do not, in 
my opinion, know enough to accord rights to any indi- 
vidutd, or to deprive him or her of any ri^ts, on the 
basis of ancestry only. We shall see that this appears also 
to be true whoi we consider the hereditary didRerences 
between human races. 

It will be remembered that about 7I per cent of die 
duklzen of the Birmin^uun defectives were tfaemsdves 
defecdve. One finds much die same proportion if one 
enmtnes the parents of mentally defective cfaildien. 
For eunple, tn East Suffolk Gnimfy followed up 
the patenntgje of one hundred and fifiy-etg^t mental^ 
de fe^ve ddldten. Of these 6 per cent had parents 
mennlfy defixtive in the sense of being unabk to earn 
dieir livings and 15 per cent had parents who wees 
teeuaify defect iv e from the education^ point of view in 
the sense of not being able so ptofe by educati o n, 
ahhoiqjih diey wese sUe to earn dieir living. We m^ 
take It dxn that the steriBaiion of aO mentsi dcfecdvas 
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would probably cut down the supply of mental defectives 
in the next generation by somethii^ of the order of 
lo per cent — some people put it as low as 5 per cent, 
odiers as hig^ as 30 per cent. A veiy great difficulty 
arises because mental deficiency is a legal and not a 
Uological conception. I am rrferring to what would 
happen if the people who are legally certified as defec- 
tives were prevented completely from having progeny. 
Aldioug^ some mentally defective children would not be 
bom, a considett^le proportion, perhaps ten times as 
many, normal children would not come into the world. 

After such data it is somewhat surprising to read the 
statements made by propagandists for eugenics. For 
example. Dr. R. B. Ottdl, a Research Fellow with a 
grant from the Eugenics Society, writes in the Eugenics 
Review (a8, p. 190): “About 75 per cent of the children 
of the fed)le-minded are themselves feeble-minded, and 
the remainder ate not fin above dte border-line."^ If 
that is correct it can only be explsuned on the assumption 
dut the fed>le-minded of Birmingham are more deritaUe 
as parents duui the fieeble-minded daeadiere. 1 am, 
however, inclined to dunk that Bitmii^faam is not unique 
in this partkubu: resqwct. That dus view is gener^ 
taken appears from the statement ed Dr. Bbcker, 
Secretary of the Eugenics Society, who writes: *lt would 

* Dr. CmtH im liiioe imphinnil dm he wm wfanin g 10 dSkban 
kodi of orhoK p— itt wen awnal drfuivM. Bveo hm B t fingh wa 
warn to be very hickyl 
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therefore be idk to e:q)ect aj^redable results from 
legalizing a measure of voluntary smriUzation limited to 
mental defectives.” He takes the view diat such a measure 
shoulcf extend not only to mental defectives but to people 
who are definitely somewhat below the average as 
regards intelligence. With mental defects as with physical 
defects, if you once deem it desirable to sterilize I think 
it is a little difiicult to know where you are going to stop. 

Certain statistics suggest that an entirely different set 
of eugenic measures might be of great value in reducir^ 
the incidence of mental tiefect. Russell investigated the 
very bright and the very dull children in the rural 
elementary schools of an eastern county of England. 
He found that of sixty-three children with an intelligence 
quotient below 8o per cent, no less than twenty>five 
were the o&pring of patents bom in the same village. 
On the odier hand, of diirty children awarded free places 
in secondary sdioois, only two were the children of 
paredts bom in the same village. 

It might be thought that the parents of the backward 
diildren were the village idiots who had never had a 
chance of leaving their homes. This was not the case. 
One had been a soldier, another was a carrier, and so on. 
It is at least arguable that the backwardness of die 
ddldren was latg^ due to inbreeding, wliM^ presumaUy 
caused recessive genes to rqipear in ^ homoogigoits 
cmdttioa. RusseO's work has never bm foDowed up. 
If it is con fi rmed, it is Kkdy diat the introduction of 



Hereday and Po&dcs 

motor omnibuses into odt rural areas svill prove to be 
a eugenic measure quite as vahiable as sterilization. 

Among the conditions which are regarded as fitting a 
person for sterilization in Germany is schizophrenia (a 
form of insanity). About 8 to lo per cent of the duldren 
of sufferers from schizophrenia are themselves schizo' 
fdirenics. The proportion is very smalh and is about 
what we find for mental defectives. Only 30 per cent of 
these children are bom after the first admission of their 
parents to hospital for the disease. Sterilization of all 
schizophrenics in Germany is' therefore not likely to 
reduce the numbers in the next generation by mote than 
3 per cent. Thus to prevent the birth of one child destined 
to sduzofduenia in the next generation we must similize 
about sixteen schizqthrenks and prevent the birth of 
ten normal children. It is hi^y questionable ti^ietiier 
the bad effects of this policy do not outweigh the good 
effects, at least from ^e point of view of Hitler, adio 
wishes the German ptqmlation to increase. 

I must now mm for a moment to the words "fitness” 
and "unfitness,” words to which I dbject very strong^ 
when used as ei;^;enists often use dieni. The word 
fitness was used by D«win in a petfi»tiy intdligible 
sense to refer to individuab of such a oonstitntioo 
that diey are likdy to propague diemsdves in larger 
nambers than their Mows either as a result of being 
b etter adapted to their environment or more fertile^ or 
botii. It should be pointed otti^ however, diat a lewened 
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fertility may lead to a larger survival of t^^pring. A 
prize>winning hen laying ditee hundred qgs a year, if 
she had to fend for herself, would prdMbly not rear so 
many young as an os&ury barnyard fowl. Fertility 
may or may not contribute to fitness. We also use dse 
word fitness to denote the character of a good Rtgby 
football pbyer and so on, and there is a tendency to 
think diat if a person is fit in one direction he will be 
so b anodier. 

As a matter of fiKt rids is not ri»e case^ unless we take 
rile view that the unskilled woricers of rids country are 
fitter, not only than riie cqdtaUsts, but than die skilled 
woikecs. For the taiskiHed aue not only more ptoBfi^ 
but more of their ddldren readi maturity, and they are 
dierefore fitter b riie Darwinian souk. It ‘is worth 
remepiberii^ riot there is no such ridng as genenl 
fitness even b animals. In mice resbtance to di s ea s e is 
an important dement b fitness, lines of mice which are 
resistuit to mouse typhoid generally tend to be par- 
ticulariy susceptible to virus diseases such as **loi9bg 
ill,” while them uddeh go down readily with ty|dioid 
stand up to virus diseases. We do not know wheriier 
riib is a general law, but it nu^ well be sa 

In ai^ case, when we use die word fit, are nmst ask 
"fit finr adm?*' And diat brings us 19 against the adude 
questbn of social ideals. A biolo^ may be pardoned 
i^ m a biologieal discusabn, be piefin to use rim aroid 
fitness b riw same sense as Darwb used IL If it is used 
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in that sense, we find that in many cases the eugenists 
are demanding the sterilization of the fit. Tliis is not a 
criticism of the eugenic programme. Mim should not 
follow nature blindly. He should, and does, interfere 
with natural processes, including natural selection. But 
it is a criticism of eugenical terminology. 

It is worth while examining very briefly the psychology 
of the demand for sterilization and the belief that it 
would have important social consequences. In the first 
place I think that it depends to a considerable extent on 
one’s emotional reaction to mental defectives. Many 
people regard them with horror; personally, I must 
confess to a certain liking for them; and this is shaved, 
curiously enough, by many people who work widi them, 
teaching and supervising them in special colonies. Thus 
Sutherland says: 'The smiling face of the Mongolian 
imbecile suggests the possession of a secret source of 
joy.” I am prepared to believe that one’s emotional 
reaction to defectives biases one’s attitude on the ques- 
tion of sterilization. It is beyond my purpose, however, 
to go into the psychological causes which may lead one 
to a feeling of horror, and anothe^ to a feeling of affection. 

A second determining motive b die feeing of fatali»n 
that some people have with regard to congenital defects. 
It was Oscar Wilde who said of heredity: Tt b the last 
of the fates, and die most terrible. It b the only one of 
the gods whose teal name we know.” To regard anything 
which we can understand as a fate appears to me 
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extremely unscientific. Hegel made the very profound 
remark that freedom is die recognition of necessity. 
When we can really understand the nature of a pheno- 
menon, we are some way on the path towards controlling 
or circumventing it. 

At an earlier stage in this discussion we considered a 
pedigree of blindness, due to retinitis pigmentosa (Fig. 3). 
It is claimed that this disease can be controlled by 
injections of Vitamin A, which plays an important part 
in the chemical processes that go on in the retina and 
lead to vision. Vl^ether that claim is correct I do not 
know. It is of importance to realize, however, that three 
or four hundred years ago, before spectacles were 
inventtd, extreme short sight, which is often strongly 
inherited, would have been regarded as partial bUndness; 
it is now (»Uy the justification for buyii^ suitable 
spectacles. An extreme eugenic attitude which encourages 
a fatalistic approach to maladies that have an hereditary 
element is to be deplored. There is another unconsdmis 
motive behind the demand for sterilization. P^cfao- 
analysts claim that internal contradictions in the human 
soul are unconsciously projected as htored, and that in 
a sodc^ where dus must be normally repressed it is 
readily directed at tdrjects discredited for some reason. 
1 riioiild be the last to flatter myself widi the diougbc 
tiiat my own motives for of^Msing steriUzation are 
wholly rational, for it is important to realize dmt one 
cannot avmd irrational motives. 
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Finally, there is a certain amount of motivation in its 
finrour by the class stiu^le. In the past we have had 
the feudal theory of noble blood and the monardiist 
dieory of divine right These are now discredited, but 
many able men believed in them in the past Their 
modem equivalent is, 1 suppose, the doctrine of die 
innate superiority of the children of die well-to-do. 

Before I turn to diat question I wish to say a few 
mote words about the Voluntary Stoilizadon Bill which 
is now before die country; the text of it will be found 
in the Eu^nies Review of July 1935. It petmits of the 
sterilizadon of four classes; (1) men^ defectives; 
(a) those who have suffered mental disorder in the past; 
(3) those who have grave physical disability which is 
lik^ to be inherited; and (4) diose who are deemed 
likely to transmit a mental defect or grave ]diysiGal dis- 
ability to subsequent generations. It » true that a medical 
oerti^te is needed before sterilization can be carried 
out; neverthdess, I confess diat I consider die tide of 
die Bin to be a dubious piece of terminology, rince it 
describes sterilization in ^ case of mental defectives as 
vdiBitary. Dr. Penrose^ quotes a letter from Dr. Tuttier, 
who writes: *‘l venture to say I should not be fitted to 
hold my present office of medical siyerintendent of an 
institnie for die care of mentaDy defeettves if I could not 
huhioe pncticaUy every one of my patients to be operaaed 
on or to refuse an operation just as I myadf mig^ wah.** 
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Even where sterilization is voluntary we need a guarantee 
that it should be truly so. In die United States this 
operation is sometimes performed under drcumstanoes 
where the will of the person sterilized has been influenced 
to a considerable d^;i!ee. Let us take the case of J<dm 
Hill. I choose this case because it is given in Laug^blin's 
EugenictU Sterili^atum in the Uiuted States^ a book which 
is written in defence of that operation. I cannot, therefore, 
be accused of perverting the truth if 1 quote it vethatim. 
Other cases more favourable to my own views have 
perhaps been reported by opponents of eugenics, who 
miy have siqipressed certain facts. Hill was tried by 
Juf^ G. B. Holden of die Superior Court, County of 
Yakima, 'Washington, U.SA. Here are Jiu^ Holden's 
words: 

“The case in question is diat of State of Washington 
V. John Hill, upon whom I suspended judgment and 
suggested an operation for the prevention of p rocre ati on. 
This, however, was merely a suggestion, and not a part 
of die judgment m die case. 

"On January jo^ 1912, John Hdl pleaded guilty to 
the crime of grand larceny. The dieft was of a number 
of hams, which he tocA 1^ stealdi benausr of hb im* 
po v ec i s h ed condition; dieur yahie, however, bemg more 
dnn $25x0^ he was goi% of grand larceny and subject 
undqr our ind e t e rmin aie sentence hw, ao not leas dian 
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court and the judgment was suspended during good 
behaviour. The facts of the case, which led to the 
suggestimi diat he submit to a voluntary operation for 
the prevention of procreation, and to which suggestion 
he assented after die details of the operation (vasectomy) 
and its results were explained to him, are as follows: 

“Hill is a Russian beet sugar labourer, widi a wife 
and five children, all under the age of eleven years. He 
is robust physically, about forty years of age, and his 
wife some years his junior. Hill, his wife and five children 
ate all mentally subnormal, even for their situation in 
life. For many months the children have been half 
starved and half clothed. It was apparent that he could 
not provide them with the common necessides of life, 
to say nothing of giving them any sort of advantages in 
dm world by way of education or other preparation to 
batde for themselves. He was forced to steal to prevent 
dwm from starvation, or to i4>piy for public aid. The 
case was brought to the attention of die authorities 
dirou^ die discovery of die theft of the hams, since 
which time he and his fiunily are partially dependent 
upon public duuity, and without the addition ai more 
chikirn to die £n^y will undoubtedly continue to be 
more or less a public diatge; widi m<»e diildren the 
extent of demand for pufilic duuity will be in cr ea s ed. 
Undtt diese conditions the opera^ was si;^ggested to 
liim,«ndaftereipbnaiion,as before stated, he co ns e n ted.*** 
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We are not told whether the consent would have been 
obtained so readily had the suggestion been made by a 
man who had not the power to send Hill to prison for 
fifteen years. Nor is it clear what tests were employed 
to detect the mental subnormality of the Hill family. 
Some quite intelligent people do not appear at their best 
in a crimiiud court. The type of evidence on whidi 
Judge Holden based his eu^nical activities may be 
inferred from his statement concerning Chris McCauley, 
a biuglar whom he sentenced to compulsory sterilization. 

“This man, about thirty-five years of age, is sub 
normal mentally and has every appearance and indication 
of immorality. He has a strain of negro blood in bis 
veins, and has a disgustii^ and lustful appearance.” 

It is, I t|iink, clear that Hill would not have been 
sterilized had he possessed an independent income. And 
it is unlikely that McCauley would have been, had his 
complexion been lighter and his appearance more in 
conformity widi Jud^ Holden’s aesthetic standards. In 
my own judgement at least one w^biowndnema “star” 
“has a disgusting and lustful appearance,” but I claim 
no scientific bam for diis opnion, nor do I spggest that 
it be used as a basis for eiqgenical sterilization. In view 
oS. the judgments quoted it is of intesost that British 
eugenists often state that in Ametick sterilization is 
carried out with a complete disregard for dais or race 

Siould sterilBation ever become con^uboiy, or even 
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legal in England, it is of die utmost importance that 
orders or even suggestions for its application should be 
made quite impartially. At the present time nearly all 
cases of lunacy or gross idiocy are probably reported in 
all social classes. However, there is reason to think diat 
mild mental defect is much less frequently certified 
among the rich than the poor. A well-to-do fionily can 
afford to keep a “badcw^ boy" or "a girl who was 
no good at sdiool." A poor fiunily cannot. Sterilization 
of ail certified defectives would tinis in our society be 
a class measure. 

Incidentally it is commonly stated that the greater 
fiequency of feeble-minded (dioug^ not of idiot) children 
amoi^ the poor is a s^ of their innate Mmderwerttghdt. 
It may be so, but the above explanation is equally 
plausible. Only a very careful investigation, by investi- 
gators Iq^ly entitled to investigate the akdetons in the 
cupboards of the rich, could decide the question. And 
tiiere are many more important tilings to invest^^ 

I have no great confidence in the wisdom of our 
judges where human reproduction is concerned. Forty 
years ago they took every q^iortuni^ to fulminaie 
agnnst birth control. Now some of tiiem go to the otiier 
extreme and use their positioos to blame parents of large 
fiuniBes for their fertility if they are u n a M e^ at eiisting 
wage rates, to afford tiiem a suitable upbringh^ Whhoiit 
going so fitt as Judge Hctiden, tiiey allow eoonamie 

fidoti to influence them stiwnaaenliBaiioiiwmc 
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It is true that the Bill to whidi I have referred requires 
die consent of two doctors, one specially apprantnl by 
the Ministry of Health. But doctors are not in general 
taught human genetics. A medical student who has 
attended three lectures on the entire subject of genetics 
is unusually well informed. It is true that in 1938 it is 
proposed to include genetics in the medical syllabus. So 
by 1950 or so a fair proportion of doctors should be 
informed on this topic. Whether they will be so is another 
question. For very few people in England to-day are 
qualified to teach genetics, either human or animal, and 
so fiu: from any attempt being made to remedy this lack, 
the teaching of genetics in London is at the present 
moment being drastically cut down. 

It is not only from the legal authbriues that pressure 
is u> be feared. A well-known employer in Ontario 
during the recent depression offered to pay for die 
sterilization of a number of his workmen whom he 
regarded as mentally dull, and several consented. Duiing 
a time of unemployment it is generally advisable to 
conqity with die suggestions of oiw’s empk^er. Should 
a dvil oominotion ever occur in Ontario duiis^ wliidi 
die enqiloyer in questkxi is deprived of the opport u n i ty 
frur rqmiduction, dus wiU, of coiirae^be an u nmmrion * 
able atrociqr. But daete is appar e ntly nothing wrong 
widi a measure wfaidi tends to dhnhiiah die popdadon 
oiP n l^ofomioii wlucli oould a very 

much letger number dum h now oontauMii 
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Finally a further problem arises. If mental defectives 
are to be kept permanently in an institution, there is 
clearly no need to sterilize them. If they are let out after 
sterilization, several alternatives lie before them. They 
may obtain employment. An acquaintance informed me 
that he preferred feeble-minded men to look after his 
pigs. Penrose^ writes as follows: “A striking feature of 
defectives of imbecile and lower (i.e. less serious) grades 
is their apparent incapacity for being bored with an 
occupation; and provided some simple manipulation 
can be taught, the defective is pettectly happy in con- 
tinuing the same simple manipulation for days and years 
without any change. This fact makes possible mediods 
of dealing with patients who mi^t otherwise be difficult 
to employ. In a tegular, even if very monotonous 
employment they learn to be useful and worthy 
people.” 

If this statement is true, it suggests that mental defect 
is to a large extent a social rather than a Uological 
problem. In a society where there was work for all, and 
vocational selection, places would be found for many, 
perhaps the majority, of people who are now regarded 
as fed>le-minded. The large increase in recent years of 
die number of pet^le certified as fedile-minded may 
turn out to be a result of die increaring difficult in 
finding rq;ular emplt^ment rather dian ai^ rise in 
the number of people fidling below a ce r t ain grade of 
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intelligence. In fact it may be, a social and economic 
rather than a biological phenomenon. 

I am of the opinion that a man who can look after 
pigs or do any o^er steady work has a value to society, 
and that we have no right whatever to prevent him 
from reproducing his like. 

The discharged defective may merely go to swell the 
number of unemployed, in which case he pr she would 
almost cert^ly have been happier in an institution, and 
probably less trouble to society. But there are two 
much less satisfactory possibilities. 

A number of the sterilized girls in California have 
married after discharge, and in many cases their husbands 
express diemselves as satisfied. If they are genuinely 
feeble-minded, this does not speak very highly for the 
husbands. To the majority of people marriage means a 
great deal more than legalized sexual intercourse without 
the possibility of procreation, arid any course of action 
which reduces it to diat level appears to me to be at least 
as antisoctal as one which allows an.oocasional defective 
to be bom. 

Finally, the discharged defective may be boarded out 
with a &mily who look after him or her, and give him 
or her employment at a wage below die standard level 
If sudi persons are not closely siqiervised by Govern- 
ment agencies, they degenerate into slaves. In any case 
diey tend to lower wages and displace more h^y paid 
wofkers. The praUem of disdiaiged deftctivcs is already 
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causing some disquiet from this point of view in 
Denmark. 

In a society where there was work for all much m^t 
be said for a system under which even mental defectives 
contributed to some extent to the common good by 
working so far as was possible. But our society is not 
of that type. There can be no argument for releasing 
genuine mentjd defectives except the economic argument 
that it is expensive to look after them. This expense is 
cmsiderably exs^gerated. It costs about per week to 
keep a defective in an institution. An unem^oyed man 
costs from los. to i6s. per week, and more if he is 
married. There are about 300,000 mental defectives in 
England and Wales. The majority are at large. The cost 
of sq;t^ting them all would be about die same as diat 
of an additional 100,000 unemployed, and as dwy would 
not marry wives or produce dtildren many of whom 
require unemployment benefit, there m^t be an actual 
saving after a fiew years. There would also be the same 
biological advanti^es, whedier large or small, as would 
accrue from sterilization. 

We are constantly asked why sound people should be 
tax^ to support the unsound. The answer to dns is not 
a matter of Inology. In most human societies it is 
regarded as a duty to he^ our weak ce unfbmmate 
fdlows. This may be a fidhey.^ I do not dunk diat it is, 

* Eig. MiM Pdakin, a fiwtt Anerict bditw ia ii wiici, wiiwi in 
Mibaydyw (p. wo): *1 do aot bdkwe dM Ae OR and phy 
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but I dearly caimot argue the matter here. It is of courat 
a much harder question just how much effort should be 
devoted to this end. But it is at least arguable that the 
proposal to turn out a number of mental defectives into 
the bitter economic stru^les of modem life, provided 
only that they cannot reproduce, is a step morally 
backwards, and an abandtmment of one of the forms of 
behaviour which distinguish man from most other 
animals. 


given by the ftrong ID the wok liavc helped ctvilisatiaa.’' Sunilar vievt 
have been eapieieed in England and Germany. Otheti hold that dtis 
care and pity are an eeaential part of civilisation, and worth while for 
their own aakea. If they tend to make dvilisation eelf-deatnictive by 
fostering the spread of imdeairible genes, I suggest that the remedy 
can be found in the exerdae of still more care and pity hy segtvgating 
ddhcsivci niKl tf ooociitioiit. 



CHAPTER IV 


Dijerential Fertili^ and Posimt Eugenics 

We must now take up the question of the different rates 
of increase or decrease in different nations and social 
classes. We must consider the causes and effects of these 
differences, and the methods which have been adopted 
or suggested for controlling them. 

If we wish to compare the rates at which two human 
groups are increasing or decreasing, diere are several 
possible comparisons. We may compare die birdi-rates. 
It is obvious that a population with a h^ biifh-xate is 
not necessarily increasing in numbers. The birtfa-tate in 
China is certainly lugher than in most European coun- 
tries. So is the death-rate. But we do not know whedier 
the population is increasing or not. We may measure 
the excess of birdis over deaths. That is valuaUe. It 
gives the rate at which a population is now increasii^ 
or decreasing, but it affords little guidance as to the 
future. In order to predict the distance that a motor car 
will go in die next minute we should know not only 
die ^leed but whedier die driver has his foot on the 
accelmtor. To predkt die trend of the population 
in the future we need statistics of a rather qiedid 
character. 

Consider one hundred thousand Eng^Hdi baby ghls 
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bom in 1920, and dierefoK now just coming to die age 
when a few of them will be produdi^ babies themselves. 
Somewhat over ninety thousand of those girls are still 
alive, and most of them will survive imtil the age of 
fifty, after which they will not bear any more children. 
Now the average fertility of women at any given age is 
known. Fig. ii shows some American figures. It will be 
seen that on the average one thousand women between 
fifteen and nineteen bear sbrnedung like fifty children 
per year; between twenty and thirty diey bear somewliere 
between one hundred and one hundred and fifty children 
per year, and after that, thdr fertili^ diminishes. It will 
also be noticed dun the fertility at any given age was 
diminishing between the years 1920 and 1929. If we take 
one hundred thousand baby girls and allow for die fact 
that a certain number of them are dead at any given age, 
we then ask how nuny duMren diey will produce, given 
die standard of fiertility of wmncn at each particular age. 
Qeady^ if diqr have more than one hundred diousand 
girl babies in ^ course of dietr Uves^ dien the population 
win tend to increase; if they have leas dian one hundred 
thousand, it will tend to decrease. The ratio of die 
mimber of dai^ters to the number of modiets is called 
the net rquoducdve itidex. We can make our caktiladon 
a hide beder if vre aUow for the trend of fisrifli^ u 
dififarent ages. As die fertility of women betsraen twenqr* 
five and ddriy is fiJKng* in Ei^^and it is reaaonabk to 
* Him ms a boi s«t]r ik|K lisi d dK Unb ms Is ifia 
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Fio. II. — Average vuniri fertility of different groupe of American 
women aa in 1910 and 1919. It wlU be aeen^ for cuampk^ that 1,000 
American-bom white women be tw oc B the agei of ao a^ 74 inchinve 
produced on the average about 14! children per year in ipao^ about 
125 in 1929. The high fcrtOicy of fbraign-bacn woman ia bag^ due 
to the fe^ that moat of die i mmig ra n t woaaen of manritgrahh age are 
brought in aa wivta. It baa not thwrfpto diB iluniiiig st^nificwc 
wUdi •one Amokm pubBcini Invo Mtribtmd to k. ^nn Lotteer 
and OdMKn'a JOfymmkt tf p. 4a, 1,34. lldt 

iMiok to a atone of bmluiUe iaibnnatoan, voy fiMy. pnneniadi, 
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suppose that ten yean hence it will be somewhat lowet 
than it is now. How much, I cannot say. Nevertheless, 
the net reproductive index is usually calculated on die 
basis of the existing fertility at any particular The 
net reproductive index fell below uni^ in England, in 
the United States, in Germany, and in a large number 
of other European countries in dw yean between ipao 
and 1930, and to-day it is well below duee-quarten in 
England. The births in England, however, are slighdy 
in excess of the deaths, and it is generally bdieved dds 
country will attain its maximuin population about 1940. 
After that it will gradually decline. The importance of 
the net reproducdve index is that it gives us an indication 
of the iiiture trend of the population. Aldxnigh the net 
reproducdve index b low in thb country, the Urth-rate 
is still reladvely high because-there b a very connderable 
proportion of women between the ages of fifteen and 
forty-five — ^the ages between which diey bear diildren. 
That prc^iortion will decrease in the future and die 
birdi-rate will assume the low level to be expected from 
die low reproductive index. 

The reproductive index b beiow unity in most 
dvilbed countries. In Italy it b faPing towards uni^, 
nd b now dose to it deqnle die efifocts (counteibalanoed 
in recent years by the absence of many men in Eddofna 
and ^Mun) of die Government to kaqi'iqi die bittb-ei^ 
In Geemany it fell considefably bdmr uniqr» and dien 
rose ahar^ after the advent to p o w e r of die Ibtioiial 
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Sodaiist party in 1933. It is thought that this is partly due 
to the system of marriage loans ^ven to young couples 
on marriage, ^nd to propaganda. Glass, in his recent 
book The Struf^le for Population^ takes the view that 
die rise in the German birth-rate was due to a consider- 
d>le extent to die strict enforcement of the laws against 
abortion. However that may be, after an initial spurt die 
reproductive index is hdling towards unity, althou^ it 
is still considerably above it. The only important coun- 
tries for whidi statistics are available in which the net 
reproductive index is steady and well above unity are the 
Soviet Union and Japan. In the Soviet Union there was 
in recent years a slight fall, but lately it apparendy rose 
again when abortion was made illegal It is jclear that 
many years must elapse before the net rqiroductive index 
of the* Soviet Union iaUs to unity, and even after that, 
perhaps ten or twelve years before the birth-rate falls as 
low as die death-rate and the populaticm becomes 
stationary. We must look forward to an increase of die 
population of die Soviet Union for at least another fifty 
years; and if it continues to increase while the popular 
tions of various capitaUst countries, including the United 
States and the British Dominions, are stationary or 
fallii^ that biological fact will presumably have a con- 
siderable bearing on die success or otherwise of Com- 
munism rni our planet as a whole. 

With regard to die cause of dds modwis* strdte, as it 
may be called, we are much in die dark. The best 
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discussion known to me is that of Enid Charles in Tke 
TwiEght of Parenthood. The use of contraceptives is a 
cause, but not the only cause. That is shown by one 
simple fact In Ireland t^ £dl in the birth-rate started 
before it had started in any odier country. Ireland is a 
predominantly Catholic country in which contraceptives 
ate little used. It started there apparently owing to 
economic causes; and apart from contraception, one cause 
of the failing birth-rate is unquestionably the increasii^ 
postponement of marriage. The natural fertility of women 
is probably at its maximum somewhere about seventeen 
or eighteen, and if they postpone marru^ until diey 
are getting on for thirty they are less likely to produce 
a given number of children. Abortion may be an impor- 
tant cause, especially in some Ccmtinental countries; and 
'voluntary abstinence must be considered. It is a strikii^ 
fact diat amoi^ the Catholic peasants of Bavaria the 
drop in die birth-rate in the years between 1910 and ipao 
was greater duui amtmg the Protestants and Jews living 
in die same country, aldiou^ their absolute birth-rate 
was higher, both before and after. In this fall birth 
control by contraceptive iq)|diafioes m have played no 
aqqiteciable part. 

There may also be a drop in fertility due to unknown 
causes. It m^ be that certain physiological features in 
our environment ate less fevouiable to ferdli^ dan in 
that of our parents. This question is dacussed by Charles. 
Whreeyer our answer is 1 would point out ^ it is a 
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question ifaat is extraordinarily important for die future 
history of die world. 

Within most countries die fertility is sharply graded 
as between the different economic classes. 


Table 6 

RELATION BETWEEN FERHUTY AND SOCIAL 
STATUS IN AMERICA 


C3 m* 

Totals Children per loo Wives 
aged 40-44 yean in 1910 

Profcasional 

211 

BusinesB and detical 


Skilled manual workers. . 

*77 

Unskilled manual workers 

334 

Farm owners 

376 

Farm renters 

467 

Farm labourers 

471 


After Sydeustricker and Notesteui. 

TheM figures were oompiled on bdulf of the Millbank 
Memorial Fund on a sample of loo^ooo American-bom white 
couples in the northern United States. The marriage rates in 
the different cbsees do not differ gready. 

Table fi shows some American data; and die Britidi data 
are roughly similar. The fiartility of American fium 
labourers was considerably more than doulde dat of the 
profesrional classes. FettiB^ was hi(^ among the poor 
dum die ikh, and ht{^ in rural dun in urlMn popala- 
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dons. These difierenoes are fidrly ty|rical of die oonditiont 
in Europe, including England, altfaouj^ in England die 
agricultural workers are less fertile dian die average, and 
the miners seem to be die reost fertile large group. In a 
few towns such as Stockholm the fertility of die poor is 
as low as that of the ridu 

The atuadon shown in Table 6 is feirty universal. It 
means that economic success is the opposite to biological 
success. Darwin in describing Natural Selecdon observed 
that biological success is measured by die number of 
ofFspiii^ left when allowance has been made for the 
number of deaths. The mortalities in different c lass e s 
under the age of forty-five or so are nowadays so nearly 
equal that diey do not in any way compensate for die 
differences in fertility as they would have done one 
hundred or one hundred and fifty years ag/Oy when 
infendle mortalities were over 50 per cent in Eng^ 
towns, as diey are amoi^ the poor of many towns of 
India. The princqile diat bkdogp^ success and economic 
or social success are to some extent oontradktoty is not 
a new one. So fer as I know it was first enunciated 
nineteett oenuiries agp by Jesus Cbiis^ who snd: 
“Blessed are die medk, for diey shall tnhetit the eardi.** 
Unlike die odier beadtudes, dns one can be verified, 
and, to a hsge extent, it is true. It ires a remaricahle 
statement at die time it was made. The Romans had just 
ccwiyiCTBQ tii6 MMtirainfiBi imtii; incy flppenso id 
he inhcritiog the cnidi; and they were not medc. The 
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only obvious alternative to the Romans mig^t have 
seemed to be the Jewish Nationalists, who were not 
meek either. It seems probable that the people who 
actually Irft die largest number of descendants in the 
Mediterranean basin were not the Roman conquerors or 
die Jewish £uiadcs but the ordinary people who do not 
^pear to any extent on die stage of history as usually 
written. 

One mig^t go so far as to say that a large part of 
the eugenic movement is a passionate protest gainst the 
hard fact that the meek do inherit die eardi. The contra- 
diction between social and biological success is not 
peculiar to our own civilization. In the Middle Ages I 
suppose that the qualities vdiich were most admired 
were holiness in the clerics and valour in the nobility. 
The detks were celibate, and the Ei^ish ncdnlity wiped 
itself out at Barnet, Tewkedniry, and Towton. It would 
be extremely interesting to know sdiether the same 
contradiction holds in the u.s.sju It would seem diat 
many of the Qimmunist leaders who are most admired 
there have small dunilies or, like Lenin, have no families 
at all. It would be interest to discover whedier the 
rank and file of the party are less fisrtile than die avenge 
of the pc^nilation. 

We may take it as a general rule, wfaedier we like it 
or not, dut in a great mai^ dviliaed societies dmse 
^pes which are regarded in the partkular aodeiy in 
question as adminUe are less fertile than die geneni tun 
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of the population; these societies would seem to be 
biologically unstable. 

What effects can we attribute to this differential 
birth-rate.^ Hiere is no question that if we take sdiolastk 
achievement as judged by examination or intdligenoe 
tests, which are supposed to be indqiendent of die 

?ftOmUC»fAL 
BuIMSM AMD ClUICAt 
SllLUD * 

Sno-SXILLRD 
Faduci 
Umuilud 


Fig, 12 Intelligence quotients of children of dUGcrcnt social dastet in 
New York State rural schools. The vertical line itpr c s en ts the median 
<Iuoticnt. The horizontal line shows the nuige within which the nriddfe 
50 per cent of intelligenoe quotients lie. 

(From Lorimer and Osbom 1934.) 

precise kind of school teaching, the children of the 
well-to-do fare veiy much better. In Nordnimberland 
according to Duff and Thompson among one thousand 
seven hundred and twenty-two children of parents classed 
as biain-wotkers fifty-nine, or 3*4 per cent, attained 
grade A in an inteliigenoe test, wl^ eight attained 
grade A-f. Among ten diousa^ eig^ hundred and 
forty*e^t cfaildten of hand-wofkets only seveni^Hiinc^ 
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or 0*73 per cent, reached grade A, and eig^t reached 
grade A+« Examples of the same kind could be multi- 
plied. Exactly die same is found in areas of the United 
States \^iece the school system is more unifotm dian in 
England. 

The children of die professional dasses onty overh^ 
those of unskilled workers and small Comers to die 
extent of about one-quarter in respect of achievement on 
intelligence tests (Fig. 12). The difference between fer- 
tility in diderent social classes is likewise dear; and we 
may also deal with the matter direcdy and consider die 
correlation between family size and intelligence. Until 
one gets down to definitdy defective parents of whom 
a considerable number are segregated, one finds laige 
family size associated widi inferior intelligence. The 
family size of parents of inferior intelligenoe is nearly 
double diat of those of a hi^ier mental standard. We 
can say diat if the intelligenoe quotient is detetmined 
by heredity, its average in the population will diminish. 
We must therefore ask how fer die intdligence quotient 
is affected by nurture, and sriiat dements aflSect iL 

Professor Newman of Chicago studied a pair of 
monozygotic twin diey were bom in Chd^ and 
were separated at die of ^^teen mondia. **A** 
remained at Chelsea, and "B” was taken to a anudl town 
in Ontario. At die age of eighteen years “A** cane out 
to Canada; a year later they were c z amfaMid by Pr o l esao e 
Newman. He found a rrtnaikahle d ifaen ce b e twe en 
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them. According to the Stanford Binet test die Gmadian 
girl had a mental age of one year and eleven months 
more than her sister. By the International Group test 
die Canadian sister scored 62 per cent more than the 
Chelsea sister, and on all tests the Canadian was the 
better. We might ask (but we shall not obtain an answer) 
whether the order would have been the same had die 
tests been designed in En^and. It is quite certain at 
any rate that such examples as this show that die results 
of intelligenoe tests do not depend entirely upon nature, 
but to a considerable extent on nurture. In eight other 
cases examined by Newman two differed more than this 
pair of girls, die difference in mental vgt being over 
two years; one pair showed about the same difference; 
the majority of pairs were very like one another. On 
the whole they were more alike than pain of children 
chosen at random, and about as like as ordinaty brothen 
and sisten brought up in the same environment. Clearly, 
environmental differences may have a large effect on die 
mental perfocmance as measured by the intdligence 
quotient. Although we may criddse these tests, we have 
no better measure of intdkctual devdopment. 

We now ask ourselves: What ate the ficton adiich 
are most biAiential? ProbaUy the most sa risfe ctor y 
answer comes firom dte studies by Freeman, Hofaanger, 
and IlhdieM of adopted ddldten; dwy revealed a oon« 
sideiaMc effect Biom a good borne env ir o nm ent^ enoqg^ 
to caose a marked r es em bla n ce of the adopted dnldicn 
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to thdr foster brothers and sisters in the same home. 
They concluded that the school environment was less 
important than the home environment. It must, however, 
be remembered that the schools in the United States are 
moreuniformthandiosein England. Other studies seem to 
confirm that school is less important than home; and that 
illness, accident and malnutrition^ are relatively unimpor- 
tant apart fromafewwell-defined illnesses which affect the 
btdSn, su^ as encephalitis lethargica. The matter is dis- 
cussed in considerable detail inSchwesinger’s^eredityomf 
Eswmmmau^ and in Gray’s The Natums* Intdligenety a 
book which is none the less excellent because its author 
makes no attempt to conceal his political opinions. 

Given that the environment has a certain effect we 
can ask ourselves whether all the differences between 
social classes which are measured by the intelligence 
quotient of the children are due to environment. The 
answer is that diey are not. Lawrence’s work on ill^- 
timate children in insdtuticHis showed some correlation 
between the intelligence of the children and the social 
position of the parents. The position was similar (except 
in one research) with regard to orphan children brought 
up in orphanages from an early age* The differences 
between means of classes was about one-third of diat 
observed when die diildren were in their home environ- 
ment It is, however, noticeable that die differences in 
die intdilect of sdiool children are mainly due to idativ^ 
^ This is, of ooun^ Jiyuied, 
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small classes at the top and bottom, namely the pro- 
fessional classes and unskilled and casual labourers. 

Apart from the professional classes — doctors, clergy- 
men, teachers, and so on — ^the well-to-do do not have 
children appreciably more intelligent, as judged by diese 
tests, dian the remainder of the population. Gray and 
Moshinsky found no difference between the children of 
ofRcers and other ranks in the army. It may be that the 
differences which are found are largely due to the fact 
that at die present moment a certain type of intellectual 
achievement is fairly well rewarded in diis country, and 
that the people who devise Intelligence tests h^pen to 
be of this particular type of intellectual eminence. How- 
ever, we may, I think, if the existing differences in 
fertility of social classes continue, expect a slow decline 
perhaps of i or a per cent per generation in the mean 
intelligenoe quotient of the country. That is, on the 
whole, deplorable. 

Nevertheless, if one desired to do so, one could state 
another side of the question. One would suggest that 
granted this difference in “intelligence,” it may be true 
that there ate certain desirable qualities which are 
commoner among die mote fertile part of the community. 
One m^t consider that die present state, of the world 
was largely due to undue ^gressiveness, dut it was on 
the whole die mote aggtassive people who rose in die 
sodid scale; and diat, in so £tf as aggressiveness was 
innate or dqiendent on innate factors, it m^t be 
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dealrdble to humanity that those innate Actors should be 
weeded out even at the cost of a certain sacrifice of 
innate factors makii^ for intelligence. I do not diink 
such a statement has ever seriously been made, or diat 
die data in existence would warrant it being made; but 
I wish to point out that there is a possibility of a defence 
of the meek as being perhaps, in their way, not bad 
citizens. 

There ate, however, certain facts which lead me to 
doubt the truth of the deduction that, given the existing 
differential fertility, the mean (or rather median) intelli> 
genoe of our popidatitm must be declining. If the eugenist 
argument is correct, a society in which men who rose 
by their alnlities married a number of wives, while many 
of the poor went unmarried, would inevitably enjoy a 
slow but steady increase in intelligence. 

Now this caqietiment has been tried, and tried widi 
adequate controls. For more dun a diottsand years .the 
Mahommedans in Westerq Aaia have practised poly- 
gamy, udiilst the Christians and Jews have not Of course 
only die richer Mahommediqis could afford a harem. 
We diould therefore expect dux the Mahmnmedans 
would on the adiole be superior to the Jews and Chris- 
tians in intdlectual qualiti^ tv at any rate in diose 
qualities whidi make for die acquirition tff wealdt In 
particular, a Turk dionld genei^ beat an Annenian or 
a Jew in a business deaL This is notoriously not die 
case. And because it is not die case it is to be p ees um ed 
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that dieie is fome Ma^ in the aiguinents as to the 
trend of our national intdligenoe -which are drawn from 
the study of die difierential birdi-iate. 

I am not goh^ to si^gest die nature of the fallacy. 
The whole question is enormously complicated, ftr 
more so dian appears possible until one has studied 
genetics. If animal genetics afford any analogy, future 
work is likely to reveal entirely unsu^iected facts con- 
cerning the determination of human intellectual capaciiy. 
Hie whole matter will only be cleared up by very careful 
combined work by geneticists and ps^iologists, work 
which in its earl^ sc^.wiU probably appear to be quite 
unnecessarily absoact and academic. 

Many remedies have been si^ggested for die differential 
birdi-rate. A number eugenists take the view that we 
should not tax die rich to educate poor ddldren, many 
of whom could not benefit from education. Gray, on 
die odier hand, in Ths Natums* hudUgenety points out 
that dioi^ h^ intdligenoe quotients are commoner 
among the diildren of the ridi dian of the poor, die 
minority of children of intdligenoe come from 
dementny schoolB. Unlees we can die cert ain diat die 
suggested steps would greatly increase die fertility of 
die cidi, th^ would therefor e involve a condderaMe 
sarrifice of potential abili^. 

An even more ex tr enie point of view has been put 
fric w a id by a mnnber of eugenisis, amn^ them bebig 
Profitasor llsAtidc^ who in JVbaanr (lyjf) wThee*Tbere 
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is only one remedy for the over-producdon of children 
diat we can see, and it is very unpopular, so that it will 
probably be some time before die necessity for it forces 
itself on the public mind. This is compulsory sterilization 
as a punishment for parents who have to resort to public 
assistance in order to support their children.” 

Another remedy is available without legislation. Major 
Eric Suchsland, of the German Air Force, points out^ 
the eugenic effect of air warfare for the following reasons: 
(i) bombing will be concentrated on regions where 
population is densest, poorest, and hence most undesir- 
able eugenically; (2) during air-raids thieves will tend to 
come out, as well as anti-Fascists and other geneticaUy 
undesirable elements intending to foment disorder; 
(3) genetically inferior people will manifest previously 
latent nervous and mental diseases, and thus b^me less 
likely to reproduce their kind. I cannot find this paper 
at all humorous because I have seen its principles applied 
by German airmen to the improvement of die Spanish 
race.* 

R. A. Fisher, in The Genetictd Theory of Natural 
Selection^ puts forward the view that in our eadstii^ 

^ fur Rassm^wd Gudltekaf t aUo h i ^ ^ 

' When I wrote the above I had some d^t as to die propriety of 
linking Professor N^pcbride's name with that of Major Suchsland. 
Professor Mariiride htM since removed my doubt by using the cohunns 
of TK§ Turns for propaguida of German origin directed agrinir the 
Spanish Republic. The statements which he reproduced from his 
German informant did not accord well with the facts which 1 personally 
observed in ^lain. Such propaganda is of value to the German Covpm- 
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economic sysmm, apart from luck, there are two way* 
of rising in die economic scale; one is by ability, and 
the other by infertility. It is clear that of two equally able 
men — one with a sit^le child, and the other with ei^t 
children — the one with a single child will be more likely 
to rise in the social scale. He may, for example, be able 
to save money and buy a small shop, and later to become 
relatively rich. Fisher points out that this was by no 
means so in the past, when a large family might be an 
asset to an artisan working at his trade in his own House. 
There is no question that people tend to marry into 
their own economic class. In the richer classes, according 
to Fisher, you have a concentration at the same time of 
genes making for high ability and genes making for 
infertility. This result of our social system was first 
pointed qut by Sir Francis Galton, who investigated the 
fertility of heiresses, an heiress being usually someone 
widi no brothers and few sisters. They were found to 
have fewer diildren than the average. He held that the 
ettinctiion of noble fiunilies was largely due to the 
pracdoe of martyii^ heiresses. Thus the genes adikh 
had been in part reqxmsible for die>rise of the founders 
these noble stodts were diminated. Wagner-Manslau 

nwat by iuitiiyiiig to die ptofig of Britdn the wholenle ntinler of 
Sfanidi deiliMie by Gctinaa ainiiea. In leei civiliMd coaniiiet eiige^ 
ugumaui ae enaployed for the Mme puipoie. Tbe views cxpicHed 
by difoent wiiKn on human biology and on qucadona of right and 
wiong am ao doady idaied that it ia n a cewai y to esandne the fict^ 
baaea of their b fa iog iea l views ({nduding. of corirse, my own) witb 
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zeacbed siinilar oondusions from a very detailed study 
of die German nobility. 

Fidier hopes ^t diis tendency nu^ be combated 
by a .idieme of frmily allowances. He believes that if 
wages or salaries were increased by 12 per cent for 
every phild bom die actual economic level of a frmily 
would not be lowered as a result of increasing the 
number of children in it It is not certain that 12 per 
cent is sufficient; othor authorities have doubted it I 
have seen die figure put as hi^ as 25 per cent Whether 
or not such a scheme is possible for die country as a 
whole under our existing economic ^tem or anydiing 
like it 1 do not know. It has been sqppBed in France 
and Be^um in a number xd indusnies. How £ar it has 
succeeded in dieddng the fidl the birdi-tate is doubt- 
ful; it has certainly not checked it completdy. On the 
odier hand, it has not frllen so rapidly in these countries 
as in £i^;iand. My own view is diat some form of fianily 
allowanoes would be a measure of social |ustioe,‘but 
would be eattaordiiiarily difficult to carry out It would 
be most difficult to arrange a system of fienily allow- 
ances fi>r the professional groups sudi as lawyeis and 
doctors, who sat a valuable dass . of men from ^ 
eiqjenic point of view. 

Although I am in constdetaUe sympathy with Fiaher^s 
views, I cannot regard diem as restiog on very complese 
evidence. It has been diown dnt within a g^vcn sodri 
group (e.g. the Eng^ or German ndiili^) fertiliqr is 
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inherited in the sense that children of fertile parents 
are themselves more fertile than the average. But such 
resemblances may be due to example and tradition 
ntber than to a biological cause. Among the data wliich 
would be needed before we could conclude that fertility 
is biologically inherited to a large extent, that is deter* 
mined mainly by nature rather than nurture, would be 
the followii^. 

Monozygotic twins could be compared as regards 
their fertility with ordinary sibs or with dizygotic twins. 
It might well be found that the monozygotic twins re- 
sembled one another in this respect to a mudi gre w et 
degree than ordinary twins. This is certainly true as 
regards stature, health, and intelligenoe. Professor Fisher 
demands an economic revolution. I am by no means 
opposed to die idea of an economic revolution. But I 
think it rash to base such a revedution on die result of 
half a dozen investigadons. 

Brewer and Mu^ advocate eutelqpenesis, diat is 
to the procreadon of particularly gifted men by 
arrifidal inseminadon. They believe that many married 
ootqiles would willingly agree to die wife producti^ at 
least one child by a h^^y fffted didier. Muller has ably 
utgied dds view in Out iff tke Nigjkt. Once again I am 
incKned to regard sudi a proposal as possibly premature 
in view of our very alight knowledge of ^ genedcal 
bastt of those chaiaetets vdiidi are found in the "great 
men** idiom we regard as admiraUe. 
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, Nevei^eless I do not it with horror or disgust 
It seems to me a far more desirable proposal than the 
compulsory sterilization of large classes. Compulsory 
sterilization would be a curtailment of human liberty, 
eutelegenesis an extension of it It is perfectly conceivable 
that, when our knowledge of human genetics is suffi- 
ciently extended, some measure of this type m^ com- 
mend general approval. But, at least in Britain, I think 
that at the present moment we sdll possess a considerable 
store of mute Miltons and guiltless Cromwells. And as 
a means of producing more great men, equality of 
opportunity is more likely to be of immediate value 
than eutelegenesis. But for all that, I take die view that 
a couple who wish to practice diis peculiar form of 
adoption should be at liberty to do so. However, like 
voluntary sterilization, eutelegenesis is clearly open to 
grave abuse. Thus a tidt man who wished to have a 
number of children might offer money to women to 
have children by him, or offer to leave l^ades to such 
children. Brewer's detailed proposals contain fairly 
adequate safeguards against such sffiuses, but this and 
other possibilities cannot be ignored. 

My own views on tMe diffierential l»rdi-tate ate ex- 
tremely. tentative, but they are somewhat as follows: 
If the rich are infertile because diey are tkh, they m^t 
become less so if diey were made less ridh. A uniform 
and free school system, altiun^ it mig^t be bad from 
die educational point of view, would pndaably be good 
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from a eugenic point of view, as parents would not 
restrict dieir families to give dieir children a good 
education. 1 am inclined to believe inheritance of wealth 
eugenkally undesirable, because it tends to make the 
well-to-do limit their £unilies. , 

Curiously enough, the inheritance of property has 
been defended on genetical grounds. It has been claimed 
that a man who maJees a fortune is abler than the average, 
and that it is desirable that property should be in the 
hands of able men and women, who will utilize it to 
the best advantage. Further, the children of able men are 
abler than the average, and should therefore inherit the 
property. Let us, for die moment, accept the validity of 
this argument, and examine its consequences quanti- 
tatively. The correlation between parents and offspring 
as regards intellectual attainments is about half. This is 
partly due to direct heredity, partly to indirect heredity 
determined by the fact that die spouses of mtdligent 
people are, on the whole, rather more intelligent dian 
the average, and pardy to environmental influences. 

A cocrelation of ludf means that given the parents 
intell^enoe grade, the variance (mean square of devia- 
tions from the mean) of the ofi^rtng is reduced to three- 
quarters d its value in the gen^ population. In other 
words, ono<]uarter of the causes making for variation 
have been removed. On diis basis it would seem fair 
that one-quarter oC die property should be handed 
down, Le. that deadi duties shoidd average 75 per cent 

laS 



Here£ty .md Pcdiacs 

1 do not put forward diis argument very seriously. But 
it seems to me about as good as the opposing argument. 
Both are examples of the impossibility of passing directly 
from biology to economics. 1 hold that die biologist 
can, at best, only si^gest the probable biological effects 
of a given economic measure, and diat even here he 
wiU very often be mistaken. 

But 1 fully realize that these views ate not held by 
the majority of my colleagues in this country who have 
studied the question. In my opinion it is impossible to 
arrive at any views on the problem which can at all 
reasonably be called unbiassed. One is inevitably biassed 
by political and economic opinions which ate determined 
by &cts other dian one’s biologbd knowledge. Frve or 
sue hundred years hence people may be able to judge 
what woidd have been the correct policy for tfaeir fore- 
fatfaen from the eigenic point of view, just as we can 
speak wisely on die weaknesses of feudalism. I do' not 
think that we ate able ourselves to make sudi a jud^ent 
because, taking a part in the eomomic stniggles of our 
own time, we caimot bens impartial as if we were oon- 
ridetii^ the eugenics of domestic animals. We ate part 
of histoty ourselves and we cannot avoid die conse- 
quence of being unable to think impartially. I hope, 
however, diat I have shown that this whole proUm 
links up widi agreat number of wider political questions. 
Ever stnee die time of Plato die di£Setcnt innate endow- 
ments of diflbent classes have been a matter of political 
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speculation. 1 do not believe that any of these ei^^enical 
schemes are likely to be of much importance because I 
take the view that the economic changes which 'iit may 
expect in the near future will be determined by causes 
mudi more powerful than the arguments that any 
biologist may bring forward; and it may be desinble 
that biologists should coniine tiiemselves to questions 
sudi as the inheritance of well-marked characteristics 
concerning which it is possible to arrive at some measure 
of agreement. If they do not they may prejudice large 
sections of society against whole fields of biolo^cal 
research. Just because my own views differ from those 
of many of my colleagues, I feel myself fully justified 
in giving them publicity, if only to make it dear that 
a consideration of human biology does not, in my 
opinion, justify the peipetuation of dass distinctimis. If 
tiiis view were shared by all, or almost all, human 
biologists, I should be much more inclined to confine 
myself to die academic aspects of science, and to leave 
to others die discussion of its political implications. 
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CHAPTER V 


Thi Nature of Racial Dijfferences 

There is a very general belief in die existence of racial 
differences in psychology. For example, it is commonly 
said that as compared with whites, negroes are more 
musical but le|s intelligent Similarly it is stated that 
Japanese are more artistic but less honest compared 
with Englishmen (I am only repeating and not endorsing 
statements of the kind frequently made) and that com- 
pared with the English the Irish are more cheerful but 
also more pugnacious. It is further said that differences 
of this kind are inborn and that no amount of education 
will altogether remove them. 

Such beliefs have been generally held for a long time. 
We are so accustomed to hearing of the superiority of 
Europeans that it is perhaps worth quoting^ from the 
Moorish writer Said of Toledo, who wrote at the time 
when Toledo was in Mooridi hands. DescriMng die 
people living nordi of the Pyrenees— our own ancestors 
— ^he said: “They are of cold temperament and never 
reach maturi^. lli^ are of great stature and of a white 
colour. But they lack all sharpness of wit and penetra- 
tion of intellect" We must reniember that seven hundred 
years ago sudb a point of view had at leas( an em|Hrical 

' After Ho^en, Gmmk ArwKtSpiM in MhIUw antf Acaif 
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justification, for at that time trigonometiy was being 
studied in Toledo, while in Europe a man was tegarded 
as learned if he had got as £u as the fifth proposition of 
the first Book of Euclid. 

The main tendency to doiy this thesis has come, I 
thitik, from tlie supporters of movements whidi claim a 
universal applicability to the whole human race, such as 
Quistianity, Islam and Marxism. A good Giristian 
should believe that a Christian negro is better in God's 
sight than a white infidel, and presumably he will act 
accordingly. Now there is no question in my mind of 
the existence of racial differences in psychology, but 1 
do not know to what they ate due. It is often claimed, 
for example, that the low intellectual status of many 
non-European races is due to the fact that they have been 
conquered, that they have been denied access to Euro- 
pean culture, and so on. There is an element of truth in 
this; nevertheless die diffetetices between the reactions 
of different races to European culture are extremdy 
startling. Let us consider die state of affurs in two 
neighbouring countries, Australia and New Zealand, 
which have been cokmiaed by very similar whites but 
whidi contain very different aboti|^nal races. 

The Maoris in New Zealand bdong to die Polynerian 
laoe. There is no question diat dwy have managed to 
oo-opetate to a very oonsideiable extent with the Euro- 
pean immigtants. Peiluqis die most remariudile example 
of dtis is to be found in the career of Mr. Pomare. Mr. 
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Pomare, who, as his name implies, was a Maori, became 
a Minister in die New Zealand Cabinet^ and for a certain 
time was actually acting Prime Minister of New Zealand. 
The whites found him no worse than odier Prime 
Ministers. 

We may contrast diis with the condition in Australia 
where the aboriginab are of a black race quite different 
from the negroes of Afiica. We know that in Australia 
there has been a complete failure to assinoilate the blacks 
into the European culture, that none of them has ever 
risen to any rank of the least importance in Austndian 
society, and that as a result the racial future of the two 
countries is likely to be very different There is eatensive 
crossing between whites and Maoris in New Zet^d, 
and it is likely that in the course of a few centuries New 
Zealand will be inhabited by a race of mixed or^in. On 
die other hand, unions between whites and blacks in 
Australia are illegal, and it is quite possible diat the black 
race will ultimately become extinct It is unlikely dnt it 
will contribute to any great extent to the final pqnilation 
of Australia. Yet we must remember duit die Macm put 
up a fierce resistanoe to British conquest, diat they were 
beaten in a series of wars, and that many of their prac- 
tices, sudi as cannibalism, were of a kind definite^ 
abhorrent to their conquerors. We cannot; I think, deny 
a very considerable d^erence in the bdiaviour of the 
Maoris and the Australian black-feUow, and we can ask 
whether it is due to nature or nurture? That is an eioeed- 
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ingly difficult question to answer. But I find it very 
hard to rule out nature. Gtanted, however^ diat fiiere 
such racial difierences exist, we can ask the vety impor- 
tant question whether there are difierences of the same 
kind between different peoples living in Europe. For 
example, should we be in any way justified in aiguing 
from the difference between ^ Australian black-fidlows 
and the Maoris to a difference, not so great petbiqis, but 
of the same kind, between Germans and French, Ger- 
mans and Jews, Nordics and Alpines? 

Before we can b^;in to answer that question we must 
try to examine the meaning of file word race. This is a 
word which we use vety freely and to which we attach, 
perhaps, more meaning than is wholly justifiable. It will 
be screed, I think, that the differences between races, 
or at least die differences by ^ch we define races, ate 
innate differences, differences of nature and not of nur- 
ture. The negro in England does not assume die English 
race if he becomes an Ei^lish-speaking British subject and 
a member (ff the Anglican Chuidi. On the odier hand, 
if we tried to separate the human species on the basis 
of dieir innate physical chaiacten we should not always 
get a division into races. For exampkv if we consider ^ 
vaiioiis bladc-skiraied, kinky bailed, duck-fifqied peo|fie 
th^ would all be n^roes. On die other hand, if we 
se p a r a t ed out all the freckled, ^-haired people we 
should find that they were a section of die Euiopeins^ 
commoner in some parts of Europe dian in others, but 
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nowhere constituting the whole or even the majority of 
the popula^on. In the same way there is not an albino 
race, an idiot race or a colour-blind race. Clearly, how- 
ever, we cannot rush to the other extreme and define a 
race solely on the basis of geographical location. We 
might provisionally define a race as a group which 
shares in common a certain set of innate physical char- 
acters and a geographical origin within a certain area. I 
do not pretend that no criticisms of that definition could 
be made. It is important to realize, however, diat if we 
tried to define race on die basis of eidher the physical 
characters sdone or geographical origin alone we should 
be led into errors. 

Other authors go a good deal further. For example, 
the German anthropologist, Giinther, says; “A race is a 
human group all of whose members are alike in physical 
and mental characters.” That is unsatisfactory for a 
number of reasons. It would tend to lead us to separate 
out, let us say, led-haited people as constituting a 
separate race, and if we thought it were true as regards 
some particular group we should tend greatly to under- 
estimate the amount of variability which exists widiin 
every race. 

It would be dieoretically possible by inbreeding to 
produce a race all of sdioae members were remariubly 
alike in |diy»cal cfaaracten and dosely resembled <me 
another in their behaviour. But it would only be possible 
as a result of very prolonged inbreeding sudi as has 
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actually taken place widi many of the races of domestic 
animals. We should ultimately expect to reach a popula> 
tion all of whose members resembled one. another as 
much as do a pair of monozygotic twins. Such twins 
resemble one another to a renuurkable degree not only 
in physique but in character. For example, one such pair 
were both professional burglars, although they never on 
any occasion co-operated in a burglary as far as was dis- 
covered. The degree of resemblance in character which 
goes with the great physical resemblance between mono- 
zygotic twins has been conclusively shown by a series of 
studies of criminal twins in Germany.^ If one of a pair 
of monozygotic twins is a criminal the other will more 
often than not be a criminal of the same kind, whereas in 
the case of ordinary twin pain the large n»jority of 
brothers of criminals are not themselves criminals. If 
members of a given race resembled one another to that 
degree it is clear that from die study of a small sample 
we could predict pretty well the behaviour of die re* 
mainder of the race. It would be interesting to speculate 
what kind of political constitution would be suitable for 
a group of people all of whom possessed the same innate 
characteristics. 

It is dear that sudi a definition aa Gfindier's is con- 
siderably exaggerated. No race is homt^eneous; and none 
isanjrihing like as nearly homogeneous as hi^y iidired 

* Hie laigest of tucfa Kudiet is dnt of Lansi) tnmiased wider the 
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and sdected laoes of domestic animals sudi as grey- 
hounds, Jersey cows, or South Down sheep. We cannot 
l^timatdy argue from the experience of our domestic 
animab to the human race. We can say that in the case 
of die greyhound a particular physique is associated 
with the habit of hunting by sight radier than by smell, 
and so on. It may conceivably be that similar correlations 
will be found in the case of the human races, but we 
cannot use our knowledge of the domestic aninuds as 
the basis of any a priori aigutnents. 

Let us try to make our ideas on race a little clearer by 
takh^ some concrete examples. Let us compare two 
random samples of a thousand Englishmen and a thou- 
sand negroes from the Gold G>ast. As regards certain 
duracters diere will be no overlapping between them 
whatever. The darkest En^^lishman will be a great deal 
paler than the lightest n^ro. In all probability die 
cur^t-haired Ei^lishman will have strai^ter hair Aan 
the Btraightest-haired amoi^ the negroes. Ptobably die 
same will hold as regards Ae thickness of the lips and 
several odier physical diaracters. On the odier hand, with 
r^ard to a great many physical characters, notably 
stature and skull shape, there will be a great deal of over- 
lapping. It may be that die Englishmen will be on die 
average a little taller, but a great mai^ of the EngliA 
will be shorter than the average of the negroes. Further 
we can be quite sure diat the difeenoes between diem 
so fiur oonsideted ate mainly if not wholly due to nature 
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and not to nutture. Even after livn^ for several genetic 
dons in a tropical country the colour of die akin of 
Eiig^ people, dioi^ perhaps a little darker, will not 
begin to aqiproximate to die colour of the palest negra 

If we had only a few samples of the human species we 
could divide it with oondderable ccmfidence into a num- 
ber of races with no overlap between them. If a naturalist 
from some odier planet were to descend to diis one and 
shoot a few specimens of men in various continents, 
when he returned and classified them in a museum he 
would very likely divide humanity into several different 
species. On the other hand, if he travelled widely over 
our planet he would find a distressing number of inter- 
mediates. If he travelled from England to the Gold 
Coast he would find a number of populations inter- 
mediate as regards ranges of colour, och of them over- 
lapping widi the last As he travelled through Southern 
Europe and Syria, down die Nile Valley, and ditDug|| the 
Sudan, he mi^t ^ tempted to eiqilain these intermediate 
populations as due to h^ridization between otjginally 
distinct races. That would be, however, a hypothesis 
which would require further eiamioation. However this 
VBOCj be we ate wholly justified in rqpading die English 
and the negroes as members of distinct races. From 
esamination of a sin^ individual we can say with cer- 
tatety to whidi race be or she belongs. 

Now consider die case in Western Europe. There we 
find a numhw of different popubdons.' We find diat as 
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we go southward the people become on the whole 
darker. Nevertheless^ we do find a considerable degree 
of overlapping. Supposing we had a random sample of 
a thousand Swedes and another random sample of a 
thousand Sicilians. We should have no difficulty in say- 
ing which consisted of Swedes* and which of Sicilians, 
for the Swedes would be mainly blondes and the Sicilians 
mainly dark. Nevertheless we could not with certainty 
assign any particular individual to one or other group. 
The darkest Swede would be considerably darker than 
the fittest Sicilian, and if we classified our individuals 
on the basis of their hair and eye-colour we should make 
a number of mistakes. There would be a certain amount 
of overlapping as regards innate characters, and that 
would be so throughout Western Europe. 

Nevertheless, attempts have been made to describe a 
number of races within Western Europe. The Nordics 
are characterized by fiur hair, blue eyes, large stature 
and a long head, the Alfdnes are characterized by medium 
hair, brown or blue ejres, and very round heads, and the 
Mediterraneans by dark hair and eyes, and long heads, 
but a smaller stature than the Nonfics. Now diese types 
are of considerable value for classification. If we go to 
Sweden we shall find that a considerabfe prt^rtion of 
the population agree pret^ well with the Nordic type. 
If we go to Switzerland we shall find diat most of the 
people show several of the Alpine characteristics. If we 
go to Sicily we shall find the majority of the pec^le to be 
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of the Mediterranean type, and provided diat we speak 
of a Nordic type or an Alpine type we are perfectly 
justified. Neverthelets, if we speak of a Nordic race, we 
must remember that we are u^g the ^lord race in an 
entirely different way to what we use it for when we are 
speaking of the negro race. As the word race is one to 
which a good deal of emotion is attached, it is of con- 
siderable importance to use it so far as possible in our 
discourse with only one meaning, instead of attaching 
two or more diderent meanings to it on different occa- 
sions. 

It must at once be admitted that the Swedes and 
Sicilians differ as regards their innate characters, but it 
must be remembered that the difference is a statistical 
difference allowing of overlapping between them, and 
not an absolute difference such as exists between whites 
and negroes. The best criteria for the classification of 
Europeans on the basis of innate cliaracters are the 
pigmentation and the ratio of breadth to length in the 
skull. Other skeletal measurements are by no means so 
good for diagnostic purposes. 

When we examine a large population as r^aids any 
ph]rsical diacacter we find that a certain measurement, 
generally dose to the aver^, u most frequent, and that 
as we go above or bdow that the frequency fidls off. 
Thus in,a classification of two thousand women on the 
basis of their stature, the average stature was indies 
and the frequency fdl off rapidly on each side. The 

137 



HereJi^ and PoGtks 

important measure called tlie standard deviation is the 
difference between die mean and die point at which the 
curvature of the frequency curve alters, in this case about 
inches. Now siqpposing we take a number of European 
populations and measure didr skeletons. In each case 
we can define the average. We say diat die average or 
typical Ei^Iish woman is da§ inches hi^ and so on, and 
we can make up an imaginary population of the typical 
members of a number of European races. Dr. Morand 
made up such a peculation based on eigh^-five different 
Euncean groi^ and then asked himself how variable 
was diat population of types. He found that as regards 
skrietal characters it showed standard deviations aver- 
agii^ about half those of any population fixim which it 
was derived. Thus the imaginary population of a typicri 
Et^shman, a typical Scotsman, md so on, is mudi 
mote homogeneous than ai^ real human population 
ever found in practice. In odier words, the differences 
within a race are greater dian die differences between 
races. The one skeletal diaracteristic on adikh you can 
divide up European populations is die breaddi to length 
ratio or cranial index of the skull. 

Fig. 13 rcKMuts the distribution of die cranial index 
in three European p<culations: Swedish, Russian and 
Piedmontese. The medians difihr veiy markedly. How> 
ever, diete b a considetaUe degree ovethqil^ even 
between the Swedes and Pwdmontes^ vdio represent 

* UwpiAlitiiBd pflfionl wwimiHiIrsflfln. 
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extremes. The Swedes have the narrowest heads and the 
Piedmontese die broadest But even their distribudons 
overlap to the extent of 20 per cent If wc drew a line 
in die most favourable place for makii^ a disdncdon we 
should sdll assign 10 per cent of the Swedish skulls to 



Piedmont and of the Piedmontese skulls to Sweden. 
Thus even in an extreme case of divergence in physical 
characters between &iropean populations we had wet- 
helping between diffierent groupSi and we must be very 
cv^ of spedking of races in Europe. ' 
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1 will however examine for a moment the evidence for 
die existence of certain alleged races. There is, for 
example, the Jewish race. There is no question that as 
regards physical characters the Jews overlap the Euro- 
peans among whom they live. What is more, as regards 
their avenge skull shape they tend to resemble their 
neighbours in Europe to a considerable degree. That has 
been pointed out recently by the late Professor Karl 
Pearson in his last paper. He concluded that this resem- 
blance su^ests that the Jewish face is not by any means 
as pure as many both among Jews and anti-Semites 
believe, the resemblances to their neighbours being due 
to inter-breeding. The question therefore arises whether 
the undoubted peculiarities of the Jews, or to put it more 
accurately, the characteristics undoubtedly more frequent 
among Jews than among their non-Jewish nei^ibours, 
are due mainly to innate characteristics, or to the peculiar 
character of the Jewish religion and culture. 

Even less convincing, in fact much less convincing, is 
the case for a German race. This expression is beti% 
used to a considerable extent nowadays for propaganda 
purposes. A case can be made out for the inclusion in 
the German State of a number of people living outside it 
who speak the German language and who feel a unity 
with the people living inside it. I do not intend to 
examine the arguments for and j^^st this proposal. 
But when we examine the Germans phyncally we find 
that they are extremely diverse as r^auds dieir innate 
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physical characters. We find that in the north, along the 
Baltic coast, there is a population which is predominantly 
Nordic, 'while in the south, in Bavaria, Ae population 
is piedominandy Alpine, with moderately dark hair, 
rotmd heads, and so on. The diversities among the 
Germans as regards their innate physical characters are 
very much greater than among the English, but not 
much greater than among the French, where one finds, 
for example, Nordics in Normandy, Alpines in Auvergne, 
and Mediterraneans in Provence. Nevertheless, in spite 
of this diversity in physical characteristics, no one would 
deny the very real unity in behaviour and sentiment 
among Frenchmen from different parts of France; and 
there is no need, when we find that die Germans are 
considerably more diverse racially than the English, to 
surest that Germany should be broken up into a series 
of states on a racial basis. Actually an attempt to divide 
up Europe on the basis of innate physical characteristics 
would have the most remarkable effects. Both Germany 
and France would be divided into three or four portions, 
the Baltic populations of Germany beif^ united with 
Scandinavia, the Frisians with Holland, die Bavarians 
with Austria and Switzerland, ind so on. In hct, one 
may uy at once diat any attempt to divide up Europe 
on a racial basis would make ^ Treaty of Versailles 
^pear as an etocAute model of iustice and sanity. It is 
of some importance dm we should realize that the real 
divisioos in Eurc^ are not primarily on a baib of race 
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as ddSoabk in terms of innate phyncal diaractetistics, 
but on a basis of culture, language, and so on. 

Other alleged races of which we hear a good dealt 
nowadays are the Aryan and Semitic. These terms were 
first used m discourse in Europe to define families or 
groups of languages. The Aryan hngui^aS) ^adiich ex- 
tend from the Atlantic to Northern India, have very 
readily recognizable characteristics in common, and are 
presumably derived from an ordinal Aryan huigu^. 
But among their speakers are included a great variety 
of people, not only the nuqori^ of Europeans, but dark- 
skinned people in Northern India, and Armenians who 
possess to an even greater dqpee than die Jews die 
hook-nose vdiich is r^arded as so diatacterisdcally 
Semitk. Fortunately or unfortunatdy die physical 
difierences between human beings are much less marked 
than the differences between die languages which diey 
qieak. In die same way, although the Jews in many 
countries and the Arabs speak a Semitic lai^uage, 
neverdieless on the basis of a number of physical char- 
acters and particularly the blood groups, with whidi we 
shall have to deal later, the Jews resemble Europeans 
fidrly dosely and diverge to a great extent fiom die 
nomadic desert Arabs, who, however, presumably 
siqiplied a certain proportion of die Jewish ancestry 
and imposed a Semitic language on die vdiole people. 

In view of diese fSmts it is all the more icmaricable that 
Semites should have another plqpsiological c ba racter in 
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common. Dr. Dan^ the German minister of agriculture, 
writes:^ **T}ie Semites reject everything connected with 
die pig. llie Nordic peoples, on the other hand, give the 
pig the highest possible honour. . . . The Semites and the 
pig are faunal and thus physiological opposites.’* Unfor- 
tunately die evidence for this profound physiolt^jical 
discovery has not yet been published. 

We now come to the question of psychological dif- 
ferences between the races. Periiaps the first formubtion 
of such difierenoes was made by de Gobineau. His theory 
was that sensory acuity was highest in negroes, inter- 
mediate in Mongolians, and lowest in Europeans. Tlie 
Europeans, however, compensated for this by being 
somewhat mote intelligent than the Mongob »d oon- 
sidetably more so than the negroes. Intdligenoe b not 
a very easy thing to measure, but the acuity of die 
senses b quite emily measured, and unfortunately die 
examination of a number of primitive pet^iles has shown 
that di^ do not possess dib tcniarkaj>k sensory acuity 
as judged by any tests which psychologists have yet been 
abb to devise. Tbe most strikir^ examination of thb 
kind was perhaps made by Woodworth Vu die St Loub 
Exposition in 1904, where diere was a world congress of 
iaoes» and r epre sen tatives of many primitfve peoples 
attended. The whites were on tbe average superior to 
cvet]d)ody dse, the one exoqition being a small group 
of pygmies from the Congo wbo were particularly adept 
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at hearing very high notes. The superiority of the whites 
was probably very largely due to the considerable amount 
of eye and ear disease among the primitive peoples which 
had not received any adequate treatment. 

As regards intellect and character, however, tests are 
very much more difficult If I stated that race A is 
superior to race B as regards some particular charac- 
teristic, say musical ability, I might mean one of four 
different things. First of all I might mean that there was 
no overlapping between them whatever. I might mean 
that the least musical negro was more musical than the 
most musical Europeans, or that the cleverest negro was 
stupider than the stupidest European. I think it will be 
generally conceded that no examples of that kind ate to 
be found. No one has yet discovered any psychological 
trait in which there is no overlapping between races. 

Secondly, I might mean t^t the inferior race had 
some upper limit to its achievement placed on it by 
innate duracteristics. It has been said diat all the brains 
of bushmen so ffir examined are of a deddeffiy primitive 
character morphologically, and ffiat therefore it is 
impossible for the bushmen to show more than a modest 
amount of intellectual achievement It has also been urged 
that the microscopical anatomy of die brains of East 
African negroes is difl^rent from that of Europeans and 
inferior, and that therefore not much can be hoped for 
from educating sudi races. In die case of the bushmen die 
difierence is presumably iiuiate. In the case of die East 
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Africans it may conceivably be due to the vety inade- 
quate diet which they have been shown to enjoy. 
Nevertheless, the correlation between obstfvable bndn 
structure and performance is so slight that we must be 
careful of building too much on arguments of that kind 
unless they can be supported by substantial evidence 
based on the achievements of large numbers of members 
of the two races. 

Thirdly, I might mean that although there is overlapp- 
ing, the average or median performance of one race is 
superior to that of the other. If we ate classifying people 
as regards something which cannot be actually mettured, 
such as intelligence, we catmot really speak of die 
average intelligence. We can speak of the median intel- 
ligence. Supposing I arrange a large number of people 
in a row and place them in order of their intelligence as 
judged by a particular test. I can pick out the one in 
the middle, ^ he acts as quite a satis&ctory repre- 
sentative. We m^ claim dim that althoi^ there is 
overl^ping as t^aids inteil%enoe between Europeans 
and iMgroeSi dw median European is more intelhgent 
dian die median negro. 

Tbe fourth possible meaning is diat, » regards die 
dharacter ooncemed, exoepdonally gifted people are very 
mudi more frequent in one race than in another. For 
instance, when we uy diat the Germans are a musical 
pet^k we ate probably dunking of By di, Beediovefi, 
and Wagner, radier dum of the average German. We 
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miift remember diet at rq;ards many kinds of human 
achievement it it only the exceptional individuab who 
count. We know that die Gre^ produced a number 
of great nudwmaticians; we have no evidence diat die 
average Gredt was better at his aridimedc than the 
average Roman, possibly quite the contrary. 

Opinions differ to a very great extent as to die im- 
portance of exceptional individuals in die cultural and 
political development of a people. That is not a question 
which I propose to take up here. I would merely point 
out that it is quite conceivable that some primitive 
peoples who have made no great contribution to human 
culture may have been hai^c^ped rather by homo- 
geneity dim by a low average. One mi^t expect to 
find a great homogeneiiy under certain conditions, 
which would mean that exceptions eidier upwards or 
downwards fitom the average were comparatively rare. 

Further, if we observe a difietence between two races, 
it may be due to nature, nurture, or to dieir mter^ 
action. 

Let us now look at a few examples. Large numbers 
of intelligenoe tests have been made in the United 
States. It is found diat die Chinese and Jqianese do 
practicaUy as wdl as the whites on die average^ and 
seem to diveige about equdly fixxn the average in both 
directions. On die odier hand negroes, who^ of ootnae^ 
in the United Stales are almost all hybrids, and Bed 
Lidians, do very oonsidetably worsen ^ avenge tnid- 
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ligenoe quotient of bodt groiqw bemg even at low as 
75 per cent of that of the nUtek 

We have next to ask whether theae diffetenoea are 
due to nature or to nurture. Striking evidence on that 
question is provided by the intdl^ienoe tests duou^ 
which the recruits for t^ American Army in 1917 were 
put. In the army alpha intelligence test in any g^ven 
State, the median value of the whites was invariably 
higher than that of the negroes — generally 15 or so pcnnts 
above it In five Northern States the whiles avenged 60 
and the negroes 40^ while in eight Southern States die 
whites averaged 40 and the negroes so. That is to say, 
in the Northern States the negroes did as well in ti^ 
intelligence tests as die whites in the Southern States, 
and the Ohio negroes beat the Arkansas whites by 
10 points. 

From that result one of two things seems to follow 
necessarily. Either cultural differences play a greater, 
part in determining the response to these intelligenoe 
tests than has been generally believed, or alternatively, 
selective influences within a race can alter its diaracter 
to a very great extent It has bem suggested that the 
more intelligent whites and negroes leave the South to 
go North. That nuy be true to some extent^and it may 
be duu the intell^noe so selected was inn a te . If so, it 
shows that selection can have a very latgie and npid 
effect on the intell^;enoe of a race and diat dierefoie 
racial is not fixed. 
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My own view is that probably there would be slight 
diflfetences found in die results of intelligence tests if 
these people were brought under a precisely similar 
environment, but I should hesitate to say in which 
diiecdon they would be found, except to suggest that 
as the intelligence tests have all been devised by whites, 
they would be likely to show a certain superiority of 
whites over negroes. 

Davenport and Steggerda tried to get over that 
difficulty by examining the whites and negroes on a small 
island in the West Indies living under very similar 
cultural conditions. Each race was found to be superior 
in certain respects, thou^ die authors think that on the 
whole die whites did better. In order to find a white 
community comparable with a negro community they 
had to go rather low in the social scale so ffir as the whites 
were concerned, for while several of the whites had been 
, to gaol for petty offisnces, several of the negroes had even 
been to collie. The fitet that they found the negroes 
rather more superior to die whites in some respects 
dian they had expected may perhaps be attributed to 
that What 1 want to point out is the impossibility of 
getting a fidr comparison in a society where the members 
of races ate differendy treated. If you take the pqmla- 
don as a whole die conquered or exploited race will 
undoubtedly be handicapped; if you take a section of 
the population vdiete their economic conffitions ate 
mudi die same you will get a very poor sample of die 
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conquering race. Therefore I can only dose this question 
of the alleged superiority of whites over negroes on a 
note of agnosddsin. I can state the view that not merely 
has nothing been proved, but that it is going to be ex- 
ceedingly difficult to prove anydiing within the next few 
generations. 

When it comes to different European races there has 
been a tendency in America to r^ard the Nordics as 
very superior, and there is little question that on the 
whole immigrants from “Nordic" nations do better 
in the United States than those of other European 
radal groups. On the other hand, when tested in their 
own environments the differences are very slig^L 
Predominantly Alpine Paris is practically equal to pre- 
dominantly Nordic Hamburg and superior to Mediter- 
ranean Rome (Fig. 14). But another group of Mediter- 
raneans from the French Pyrenees did better dum the 
other rural groups, and a Nordic group in French 
Flanders was the wont but one. One cannot say on * 
these data that there is any evidence of die superiority 
of one “race" over the other. 

When h comes to the percentage of exceptional indi- 
viduals we get rather surprising results. Fig. 15 gives 
the results of Terman as to the frequency of gifted 
children in a Californian population in proportion to 
the frequency with which di^ were to ^ expected if 
they were equally frequent in all immigrant groupa. 
Him is an enormous excess of diildren whose parents 
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came from Russia. That, let me remark at once, is not a 
tribute to G>mmuni8in, but to Judaism, the majority 
of the emigrants from Russia having been Jews. It can 
be argued diat the surpriring number of intellectually 
gifted children is due to the innate superiority of the 
Jews. It can also be attested that it is due to the fact 
that Jews mature earlier intellectually, or it can be put 
down to the characteristic cultural environment of the 
Jews. Similarly the low showing made by Irish, Italians, 
and Mexicans may be put down to the fact that most 
of the emigrants from those countries were unskilled 
labourers who had low innate endowments, or who 
brought up their children under such conditions that 
they were not likely to do well in intelligroce tests. 

A certain amount has been done on the scientific test* 
ing of temperament. I should be inclined to expect larger 
temperamental differences than intellectual ^fferences. 
There is a great deal of overlapping, but there are certain 
differences in average. For example, in regard to die 
repeated performance of a task intended to be fatiguing, 
the negroes tested by Garth^ showed less persistence 
than the whites. Indians from the American plains 
started poorly but showed a good deal of persistence. 
It is, however, necessary to emphasize die extreme 
d^jtee of overlapping. One cannot identify an Indian 
or a negro by the type of performance sriiich he ^ves. 
Srill less can one recommend, on die basis of diese 
’ /tadal Psye M tgy (McCnw-Hill). 
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studies, that negroes as such should be excluded from a 
particular group of careers. At mf>st one can say that 
they an. slightly less likely to succeed than whites or 
Indians. And there is no evideivce as to whether their 
difference from the other races is to be attributed to 
nature or to nurture. 



CHAPTER Vi 


The Race ProiUm ConanueJ. Conclusion 

I WANT to examine for a moment the doctrine of the 
fixity of cadal diaracters whidi plays so considerable a 
part in teaching in Germany to-day, where it is even 
suggested that the Nordic race has somewhat deteriorated 
sinoe the Stone Age, but may hope to get back to its 
ordinal heists. Probabty the only Europeas country in 
wfaidi we can study not indeed a pure race but a race 
|nacdcalty “unoontaminated** for the last two thousand 
years is Scandinavia. There have been many invasions 
of other countries fi»m Scandinavia; there has been 
very little immigration into it exoq>t of a few nomadic 
Liqips into Northern Sweden. If we examine die diarac- 
teristic of die Scanduumans one thousand years ago we 
find diat they were a race of skilled warriors and efficient 
pirates. I b^eve that in the palmy age of die Vikii^ 
there is no record of a Vikii^ defeat by any odds of 
less dian ten to one. If we went there nowadays we 
should find diat politically di^ were pacifists, that they 
went in for a xadier mild fonn of Sociahsm based as much 
on co-operadon as on State ownerdt^; that they did not 
.even practice the mote mifituit fiorms of Sodafism such 
as Gxmmunism. If we had no ei^etience of die co ur age 
and cfiSdency df Scandinavian seamen we mi^ be led 
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to suppose that in spite of preserving their Nordic blood, 
they had degenerated and become completely cowardly 
as they have become to a very large extent unwarlike. 
That example shows the very great difficulty of judging 
the fimdamental characters of a race from its institutions. 

I am inclined to believe that the Scandinavians are in- 
nately at least as courageous as the rest of us — it may 
take a certain amount of courage to be a pacifist at times. 

The only probable way in which the racial stock could 
have charged would have been by some form of selection. 
It has been argued that the more enterprising Scandi- 
navians left the country, and that the alleged degeneracy 
is due to that fact. Hut brings one up against a radier 
interesting contradiction between two ideas whidi exist 
together in a state of uneasy juxaposition in the minds 
of some of the people who believe in the extreme im- 
portance of inrute characters. One is die idea of the 
fixity of racial characters, a doctrine which is of course 
incompatible widi Darwinism. The other is the idea that 
a race may rapidly degenerate as a result of the survival 
of the unfit, and be rabidly purified as the result of some 
eugenic measures. Bodi of diese notions can hardly be 
true. 

If diis example is not conclusive, an inttnictive ex- 
periment may be tried. Take any of the more blood- 
stained pages of the An^o-Saxon Chronicie,* in whidi* 
aldennen's heads £dl like so many nipepins. Read it 
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aloud to a friend, subsdtudng Kavirondo for Kent, 
Mboi^ for Eadfrith, and so on. Then ask him whether 
he thinks it even remotely possible that in five hundred 
years the descendants of these bloodthirsty sav^es will 
be building some of the world’s most delicate archi- 
tecture and laying the foundations of a remarkably just 
and stable form of government. If he says yes, you will 
probably find that he is either a firm supporter of 
Christian missions or a Marxist. 

I now come to the theory of original pure races. For 
example, it is sometimes said that the existing Germans 
are composed of 6o per cent Nordic, ao per cent Alpine, 
15 per cent East Baltic, and 5 per cent Dinaric, or some 
other numbers, and that they are to be regarded as a 
mixture of original pure races in those proportions. No 
doubt the existing statistical situation could he e]q>ressed 
to some extent in terms of a mixture of hypothetical 
units which were once pure, just as one can express 
the composition of seawater as so much distilled water, 
so much sodium chloride, so much sodium sulphate, and 
so on; but any chemist will realize diat die particular 
set of salts which make up this hypothetical seawater is 
quite arbitrary, that all ^e sulphate mi^t have been 
present as sodium sulphate or some as potassium snl> 
phate, the lithium as chloride or bromide, and so on. 
•In the same way with regard to original hypothetical 
races, one can represent the composition in a good many 
different ways. When we come to actual evidence as to 
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whether there ever were any pure races, we have to 
remember that our only scientific data are baaed on die 
study Of skeletons. We have a few remarks by historians 
to the effect that the Germans had li^t h^ir. It has been 
assumed on that basis that all Germans two thousand 
years ago had light hair. That seems to me to be a rather 
big assumption to make on the basis of single sentences 
by authors who had probably not studied very large 
numbers of Germans in their native forests. But when 
it comes to skeletons we find with a number of ancient 
populations that although their average values for 
physical characters may sometimes be fiurly extreme, as 
in the case of the long-headed Neolithic people in 
England, yet the variation is just as great in the primirive 
groups as in modem populations. That is so of the 
“Nordic** people of the Rdhengr&her in Germany, the 
pre-dynastic Cyprians, and many others. There seems 
to be no real evidence for the suggestion that the varia- 
tion in stature or skull shape in the modem English 
pc^Nilation is due to racial mixture, but there is a certain 
amount of evidence that the variation in pigmentation 
is so. The pure Nordic race of tl^ past is at worst a 
myth, at best a deduction firom inadequate evidence. 

When we come to consider more nuidem pcqwlations 
we have to rely to a remarkable extent on the work of 
one or two people and particularly on that of Dr.* 
Mmant, of University College, London. He has spent 
much of hu lifetime in the exact measurement of large 
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numbers of skulls and in somewhat intricate statistical 
treatment of die results, so intricate indeed as to be 
inaccessible to many readers. One of his fundamental 
ideas is what he calls the racially homogeneous popula- 
tion, sudi a population as would be provided by die 
agricultural labourers of, let us say, an average English 
Midland village. Within such a population the variation 
is as small as you can ever find, and very considerably 
smaller than in the total population of any large country 
or of a continent such as Europe. 

What is more interesting is this. Within a racially 
homogeneous population certain different physical char- 
acters are not to any appreciable extent correlated. I 
will explain what I mean by correlation. As we go 
through Germany from the north to the south we start 
with a predominandy £ur-haired and long-headed 
people, and in Bavaria end up with a predominandy 
brown-haired and round-headed people; and if we took 
one diousand Germans from various different areas we 
should find a correlation between fiur bair and long 
heads. Among the people with very fiir hair we should 
find on the avenge greater height and a loiger skull tiian 
amoig die dark-haired people, and we should find the 
same thitg^ in England thoigh to a less extent. We 
should find an association between fiur bair and kxg 
heads on die East coast, where there were many Nordic 
invaders; but in die population of a doaen Oxfordahife 
vilfages we should find no cotrdatkm of that sent. That 
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is entirety intelligible to the genetidsL It means that 
head shape and hair colour are determined by different 
genes. For example, if we had a number of rabbit popu- 
lations all of which were the result of crosses brtween 
coloured, short-haired rabbits and white long-haired 
‘‘Angora’* rabbits, we should find diat in some of these 
peculations there were very few white rabbits, and in 
these same populations we should find very few long- 
haired ones. But ki any given popdatioii, say one 
duced by die crossing of equal numbers of dark short- 
haired i^bits and white long-haired tablets and die 
breeding together of their descendants, we should not 
find any correlation. We should not find long hair any 
more likety to be associated with vduteness dian with 
colour, because th^ are due to different genes diat are 
very readily dissociated. 

This is of some importance because it means diat die 
physical characters of races are due to a number of 
different genes whidi can be separated, and it follows 
that a racial mixture once made is to a very large extent 
trrevetaible, and cannot be undone on die bosb of 
selection for some particular duuncim If diere was once 
a Nordic race which carried genes ibr great courage and 
initiative it is extrem^ onlikdy dtat those genes wese 
the same as diose for die bhie-eye colour and long- 
head ahqie wiudiaooonce&ied diem. It is surdy prabaUe 
diat the hddative and other admiedde qnaKtira^ if diqr 
wen genedcs l ty detesmmed, wen determined by di^ 
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ferent genes. One is particularly led to such a belief by 
a rather curious fact in animal breeding. If we examine 
many breeds, for example, breeds of cattle, we shall 
find that each breed has a standard colour; but if we 
take the one animal which has had the most intense 
selection of any, this is no longer true. In the case of 
the thoroughbred English race-horse, which has been 
very intensely selected for running power, you will 
find a fair number of colours. It is at least probable 
that in so far as there are large innate psycholo^cal 
differences between human races, they are not mainly 
due to the same genes which produce the colours and 
odier characteristic differences. This is of some im- 
portance, as it suggests that colour prejudice or the 
colour bar is an inadequate substitute for race prejudice 
or the race bar. 

A certain amount of light is thrown on the nature of 
the diflFerenoes between the major races by the results 
of crossing them. I shall for the moment only consider 
those characters which can be definitely measured or 
observed, and which depend very little on environment, 
that is to say, a certain group of phyrical characters. 

The first generation in such a cross is generally inter- 
mediate, but may resemble (me parent radier than die 
other. Here we must be wary of subjective impressions. 
We can readily detect a relativeiy slight amount of 
negro ancestry, “a toudi of the tarimish," as it is called. 
A pure negro could probably detect “a spot of widte- 
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wash” which we should not notice, just as at first we 
do not notice differences between negroes for which a 
n^ro is on the lookout. 

In crosses between Europeans and West Africans, 
such as those which furnished most of the coloured 
population of the United States, the skin colour is 
roughly intermediate, but the hair form is predominandy 
that of the negro. Hie sarive is true of crosses between 
whites and the Bantu-speaking negroids of South Africa. 
But with other black races things are very different.^ 
The first generation of the cross between Europeans and 
Melanesians commonly have wavy — not even curly — 
hair of the European type, and the skin may be pale- 
yellow rather than brown. * 

In later generations there is no general rule. The union 
of a white and a mulatto (first cross of European and 
West African) rarely if ever gives anything like pure 
whites. The tadal characters blend. That is to say, they 
are probably due to a Urge number of genes on differatt 
duomosomes. Thus suppoui^ there were genes for 
colour on ten differoit chromosomes of the West 
Afiican, we should expect one in a thousand from the 
mulatto-white cross to be white (diough probably adth 
negroid hair or lips), and only one a^te in a million 
firom die unkm of two mulattoes. 

But with the Bantu negredds the work of Lotsy and 
Goddqn has shown a very dififerent situation. Marriages 
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between Europeans and half-castes of the first generation 
often give diildien with white skins, blue eyes, and 
straight yellow hair. This presumably means diat the 
South Afiricans differ from Europeans as regards a small 
number only of genes making for colour and hair form. 

Hie same is tnw of the Chinese. Among die children 
of two patents eadi derived from a Cantonese mother 
and a European &ther, appeared one boy widi grey 
eyes without the qiicandius which gives die dmao- 
teiistic Mongolian slant, brown hair widi a gold g^t 
and a pink-and-white complexion. In fimt he could 
pass as an En^idi boy, and is decidedly less "coloured” 
dun most Italians or Spaniards. But at least one of his 
brothers was, at any rate to European eyes, definitdiy of 
die Qiinese type. This again means that the Chinese^ at 
least as regards die more obvious physical characters, 
differ from Europeans in respect of a fiew genes only. 
In fact it is not infrequent for a hybrid of die first 
gener a tion to produce a gamete wiA a set of genes 
character is tic not merely of Europeans^ but of nordieni 
Europeans. And when two such gametes unite we get a 
diild.of northern European type. 

The social consequences of these fimts are i n t er e s tin g . 
So careful an obsenm as Mrs. Millin notes that in Soiidi 
Africa die colour bar is not effective a race bar. Men 
and women with nq^roid or Mah^ ancestry are often 
. of European qipeatanoe^ and are accepted as addles. 
Indeed several men adio have achieved gictt distin c ti o n 
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an oommonly believed to have a certa in amount of niefa 
ancestry, and perluqis dwy an none die worn for it. 
In the United States, on the other hand, die colour bar 
is much mon effective in keeping men vndi negro 
ancestry from high positions. We may note in passii^ 
diat in die United States the very strong feding in 
favour of die “white race** operates intensely i^;ainst 
people of negro ancestry, appreciably i^ainst those of 
Chinese or Japanese ancestry, and not at all against diose 
of Indian ancestry. Thus Mr. Curtis, who was ^^ce> 
President under Mr. Hoover, had no shame in admittii^ 
Red Indian “blood.'* But a man widi the same amount 
of Chinese “blood" would have had no chance of 
becoming Vice-Pretident, aldiough both on psych(do> 
gical tests and on cultural achievements the Chinese are 
vastly superior to die Red Indians. We see then that 
the “colour bar" does not operate very logically. 

If it were established dial the cultural aduevemenii 
of a race were determined by its innate capacity, die 
Chinese would tank very hi{^ and Red Indians lower 
dian West Afiican negroes as posaiUe ancestors for a 
future civilized communiQr. Furdier, die genes n eede d 
for cultural aduevement, if diey exist, are almost certainly 
different from those for hair shape and ddn odour. In 
foct die existing cdour bats in various countries, which 
are noi^ as a matter of fret, baaed on rational gtoondi^ 
do not fulfil the fimetions ediidi are attcfluiied to diem 
by their defendeis. Hiey serve to perpeniate a peculiar 



Heredity and Politics 

type of society, including not only exploited coloured 
people, but poor whites forced down by n^ro com- 
petition to the negro economic level, and unwilling to 
co-operate with the negroes in a struggle for better 
conditions. 

There is one racial characteristic that is of consider- 
able interest because it is not altered by migration and 
its genetical determination is very simple. That is the 
characteristic frequencies with which various hlood 
groups occur. Table 7 shows that in populations living 
side by side in Hungary the Germans closely resemble 
Germans in Germany, and the gypsies closely resemble 
the inhabitants of Northern India, speaking languages 
akin to the Romany lar^piage. The value of such data 
is that they euahle us to ft^ow the results of radal 
crossing in a quantitative. manner. It is possible to pre- 
dict what will happen as r^ards frequency of blood 
groups when two races are crossed. On the basis of that 
we can at once say that aldiough die Jews may have a 
certain amount of ancestry of nomadic desert dwelling 
tribes, they resemble far more the average people living 
round the Mediterranean than the modem nomadic 
desert Arabs, some of whom have had remarkably 
little racial contamination from outside. To die 
Jews with Arabs as a Semitic race on dw basis of dieir 
language and traditions is extremely hazardous. A few 
data are also available regardii^ other serokigKal 
diaracters. 
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We nu^ sum up what link is known as to ^ nature 
of innate racial differences as follows. As regards colour 
or hair form, two races may differ absolutely, that is to 
8^, there will be no overlap. As regards skeletal charac- 
ters, serological characters sudi as membership of a 
blood group, and sudi psychological characters as we 
can assess, die differences are always stadsticaL The 
colour and hair form are determined by relatively few 
genes. The dceletal and psychological characters, as £u: 
as di^ are innate, are determined by many different 
genes. The psychtdogical characters may* be gready 
influenced by culture. The serological diaracter appears 
to be of no selective value. It may be diat in tropical 
races there is sdection in fovour of dark dcin colour and 
in warm and wet oountties in fiivour of a large, broad 
nose. No sudi possibUity tqipears to exist in die case of 
serolo^cal diameters, whi^ are dierefore valuable for 
dassificatory purposes just because they are triviaL 

Now for ^ question of race crossii^. How are we 
to evaluate diese focts? I begin widi a remark whose 
extreme simplidty shows the extraordinary lack of 
realism whi^ is usually found in die discussion of dus 
matter. When people say duu racial mixture is a bad 
diing or a good dii^ thqr genecafly do not say whedier 
they are referring to die first generation or to later 
generations. Now any breeder <ff domestic animals will 
at once reaUae die great diflerenoe involved. In poultry 
breeding we use die first cross between two pure races 
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to a considerable extent. It is uniform and vigorous, 
and ofken better than either of the original races. We do 
not carry on further because we know that in die second 
gmeration we shall get a considerably greater variation, 
and generally a certain loss of the vigour found in the 
first generation of the cross. I can quite imagine that in 
a world under a eugenical dictatorship (if you can 
imagine anything so unpleasant), die large bulk of the 
population would be drawn from the first cross between 
two pure races, which would be carefully kept apart, 
while the first cross would not be allowed to breed 
further. It would be quite consistent with the belief in 
the importance of racial purity to hold that such an 
organization of the world would be desirable. 

When we find undesirable or desirable qualities in 
mixed races we are at ondb up against die' question of 
whether we are to attribute them to biolt^ical fiiKts or 
to the interaction of two different cultures. It is- said 
by some workers dut the children of mixed marriages 
inevitably enjoy somewhat lower social standards dian 
either of the patents because of the dash between the 
parental types of cultures. On the odier hand one can 
point ' to some historians and sodologists who regard 
the contact of different cultures as an hhportant oon> 
ditirm of human progress. It is posdUe die dash 
of cultures causes unhappiness for individuals but ulti- 
matdy leads to social progress. 'Widi regard to die first 
generation from the cross, Mjoen dums dutt he finds a 
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good deal of instability of character^ mainly moral, in 
the first generation of the cross between Swedes and 
Lapps. That instability might be put down to the clash 
of cultures. It is more usual to suggest that in later 
generations disharmonies arise. The statement has been 
made that in certain mixed populations in Africa ab- 
normal shapes of the palate are commoner than tp either 
pure white or pure Hottentot populations. There is the 
further suggestion that two different races may each of 
them have the genes necessary for some desirable char- 
acteristic such as resistance to a disease, but they may 
accomplish the same end by means of different genes, 
and tiuit therefore in the second or later generation indi- 
viduals may lose this resistance. There is an elementary 
point to be made here. The various races have the type 
of disease resistance which is more or less appropriate 
to their environment. Whatever he may be in odier 
Inspects, as r^ards disease resbtance the Englishman is 
a better man than a nqpro in Englaiul and the negro is 
a better man in West Afiica, which is known as die 
white num's grave. It seems to me that where you have 
evidence of adaptation to envirmunent like that it would 
be desirable to discourage not merely racial inier- 
breedif^ but emigration between die two countries 
except in so fitt as it nu^ be necessary for a certain 
amount of cultural contact 
In general, however, we lack adequate evidence as to 
the abilities of mixed races. We find, for exani{de, that 
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the coloured people of the United States, are nuunly 

nized, t^ear to do xadier badly in intelligence tests, 
but diat in India the equally mixed An^o-Indians are 
sufficient^ intdligent and reliable to pl^ a very large 
part in runnii^ die admirable railway and telqpnqihic 
systems of their country. We have also to ask ourselves 
what afe die possibilides of a permanent segregation of 
two races living in the same community, the policy which 
is now given le^ sanction in Souffi Afnca and Aus- 
tralia. Perhaps die most remarkable eiqieriment of that 
kind was made in India. We are now b^nnii^ re learn 
something of the population which lived in the valley of 
die Indus before the Aryan invasion. 

Th^ worshiped a moffier goddess. As we have no 
literature fixim such a culture our reconstruction of it 
must inevitably be imaginadve, and we may do worse 
than listen to a great poet.^ 

**Je i dgrette les temps de h grande Cybtie 
Qu'on disatt patooutir, g^iganteMpiement bdfe, 

Sur un grand char d’aiiain, ks sfdendides dt£s: 

Son douUs sein vertait dans ks inunensids 
Le pur nnaadkmcnt de h vk infinie. 

LUonune supd^ heurem^ a mammdk bdnie^ 

Comme un petit enftnt^ jouant sur sa genouz. 
Pnoequll etah lUonune eudt ciiam et donx.** 

The peopk of Qianhu-daco carried thor gpendenea 
so fiur aldiough numerous toys have beeniound in 
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die ndns of tfaetr dty, not a tingle iraqM» hu been 
disooveted in diem. It may be that dib type of cultuie 
had no future, that it wat neoeuary for tbe ultimate 
progress of mankind diat these people should be con* 
quered by amoreurarlike group. If so^ we can only regret 
it, but it is surdy needless to describe die Aryans as a 
superior race. 

It tfipears that these peaceful people were rapidly 
conquered by die Aryan invaders from die north, udio 
regarded themselves as mudi superior and tried to 
crystallize die distinction in the caste system. That 
attempt was to a very large octent a frikire. It is true 
that in any given district in India the Biahmins are 
probably racially diderent from the low caste and out- 
caste people, but it is neverthdess the case that in 
Sottdiem India the Brahmins are pretty darii in dieir 
colour, whidi suggests considetable racial intermiatiiie 
widi the darker abor^inal inhalNtattts. 

It fa intere stin g to specu l a te whether sudi a policy wfll 
succeed in Soudi Afri^ My own view fa diat in qiiie of 
die laws in esisience h fa unlikdy that tidal minnie wfll 
be petmanentfy prevented diere.'We must rrmwnhcr 
diat the Europeans are in a fflinoiity. On the other hand, 
in Australia it fa probable that dus policy wiO end in the 
eactinction of die aboriginal blacks who ate pre s ent In 
very small numbers. While we am hnai^ ^ poBcy 
of racial s egreg ati on oondmed with, racial inequaHqf 
succeeding in Soudi Africa for a pcdod to bemeasmod 
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in decades, or perhaps even in centuries, it is obvious 
diat a society so constituted will be considerably less 
stable than a homogeneous one, and it is diflkult to 
suppose that a period of instability will not ultimately 
arise in which diese barriers will be swept away. How> 
ever that nu^ be I would urge the extraordinary impor- 
tance of a scientific study of the effects of racial crossing 
for die future of the British Commonwealth. Until such 
a study has been accomplished, and it is a study that will 
take generadons to complete, we ate not, 1 think, justified 
in any dogmatism as to the effect of racial crossing. It 
may not be desirable to forbid it, but there can be very 
litde reason, I think, to encoun^e it as between the 
widely different races of mankind. It must be remem- 
bered, however, that a policy of at any rate fixiwning to 
some extent on racial mixture, even if it weresdiou^t 
desirable as between the major human groups, i^ cer- 
tainly not to be justified in Europe, if only because there 
are no groups within Europe that are racially pure in the 
sense of not overlapping with other groiqis as r^ards 
innate physical characteristics. Therefore, If you would 
forbid a fair-haired Swede to marry a dark Sicilian you 
would logically be compelled to forbid him frinn marry- 
ing a dark-haired Swede also. 

I regret as much as anyone dse die impossibilt^ of 
coming to any reasoned conclurion <m this question of 
racial intermixture. 1 feel that to foriud it may be not 
only impracticable in a mixed community such as Sontii 
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Africa, but unjust from the social or even undesiiable 
from the biolt^cal point of view. Yet I also tealize that 
it is an irreversible process, and may possibly be dis- 
advantaj^eous for the future of our species, which may 
demand a certain degree of specialization such as is found 
among different races. I am sure that the fret of our 
ignorance is a dqilorable one which we ought to 
remedy. 

I will now attempt to summarize these lectures, and to 
Sliest extensions of the w^ of thought which I have 
advocated into other fields. We have surveyed in a very 
cursory manner the bearing of genetics on some social 
problems. Our results have, 1 think, been mainly nega* 
tive. We can ascribe a certain value to negative eugenics, 
but we realize that negative eugenics is not confried to 
the suggestion that the unfit should be sterilized. We 
realize that there may be other more desirable ways of 
preventing the breediiig of persons carrying undesirable 
dominant genes. We also realize that the discoungemait 
of inbreeding may be a substantial part of the programme 
of a balanced negative eugenics. When we ccmie to the 
question of positive eugenics we are mote doubtful We 
miy diink ^ the difeential lNrdi>rate will inevitably 
lead to a degeneration of the pc^wlation, but yet are have 
to zeaHze ^at dus assumption, whidi seems not un> 
leaaofiable on die bans of many statements which are 
commonly bdieved about heredity, is not home out by 
the ool^ case iriictt we can pcihi^ pomt to Ustoikal 
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fiKtt. I refer to the case of po^pmists as opposed to 
monogaiiiists in Western Asia. 

There may be something wrong with fee premises 
feat lead one to feink of the differential Urfe-tate as 
likety to cause national degeneracy. If we bdieve .feat 
the differential birfe>tate is an evil thii^ if we think it is 
desirable that as many duldten as possible 'should be 
bom into fee more favourable environment feat a rda- 
tively wealthy femily can afibtd, we shall still find 
reason to question fee adequacy of meaimres si^jgested 
for dealing wife fee difiarential birfe-rate. We shafi not 
find feat fiunily endowments in France or Belgium have 
done anyfeii^ to increase fee birfe-rate in fee classes to 
which t^ are given. We shadl not find feat Mussolini 
has been very sucoessfiil wife his measures, and we wait 
to learn vdiat success is addeved by Ifit]er*s laws and 
propi^pnda after fee initial excitement of fee National 
Socialist revolution has died down. 

We must realise that the biology of human rq>ro> 
duction is a field of which we know sii^jularty fitde. We 
are just be^nning to kam somedfe^ of its plqrnokgy- 
and Modieniistty, particularly of its chemical rq^uhtion 
by a series of hormones. We are learning feat in nimds 
fiartility depends pardy on genedcal fitetora, but very 
latgdy on fee environment. When we leam feat it may 
be controlled not only by food but by iOumination, and 
feat feb latter bet hu onty been established within fee 
last five years, we shall fisel acq>tical as to fee probaUe 
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efficacy of goveramental memires of oontiol whicli ate 
not baaed on a caiefiil study of luunan bfology. 

Neverdieless, we shall realise diat in so ffir as the low 
birth-iate in a given groi^ is due eidier tp late m a rri a ge 
or to contraception it can be controlled by the action of 
the community, provided diat this action is baaed on 
sound economics and sound psycfaology. We shaD, 
however, if we are honest, admit that die eooncunic and 
psychological views of our rulers have a very slight 
claim to be regarded as scientifically sound, and we shaU 
be soqitical of the efficacy of dieir schemes for human 
improvement 

In die course of our examination of dieories which 
we could not fuUy aooqit, we came across a variety of 
fittts. Many of those fficts which I have p re s ented to you 
must have seemed u> you to have no hearing whatever 
<» any practical problems. This is true at die moment 
neverdidess I beBeve that it is only by die aocumuladon 
of fimts wfaidi mqr at first sight ^ipear irrdevant diat we 
are likely to make any great pr ogre s s. It nuy be sm> 
gested that die rdadoo of wig^nirs to genetics^ the 
scientific stu^ cd* die laws of heredhy and variatioo, Is 
the same as die tdatioo of astrology to astr ono my . 1 
drink datt would be an unfidr co mparis o n . While them 
is a cenam amount in die erisdng eugenic p mpamme of 
which we can whcridwartedl^ npeovc^ yet we muM 
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dices. I would insist on the importance of human 
genetics and point out diat there is at present exactly one 
professor ^bf genetics in England. Workers within the 
field of genetics are mainly concerned with fiKts concern- 
ing plants and animals, but also concerning men. I think 
that they will be applied in the future, but how they will 
be applied it is impossiUe to predict. The history of 
astronomy furnishes a useful analogy. At first the move- 
ments of planets and stars were studied very hugely with 
a view to astrological prediction, and many eminent 
astronomers made a comparatively good income by 
telling fortunes, which I am sure they did to the best of 
their ability. It was later discovered that the data accumu- 
lated with a view to astrology were of supreme impor- 
tance to navigation, and it was by means of the quadrant 
and the chronometer thai the great voyages of the 
eighteenth century were made. In the seventeendi cen- 
tury the fittts of astronomy began to have an enormous 
influence on the general devdopment of physics, parti- 
cularly in the hands of Newton. In the nineteenth 
century they began to affiect chemistry. It may well be, 
therefore, that investigadons as to human heredity 
originally undertaken with a view to the improvement 
of the race may lead to other desirable ends. It nu^ be 
that it will be much more important for us to Imow 
somethu^ about die innate al^ties of a given child in 
order to be able to choose for it the type of education and 
career that is most suitable, than in order to encouragie 
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or discourage the production of children of some par- 
ticular type. It is perfecdy possible that we have suffident 
potentially great men and women to fill our entire needs 
without the application of any ei^jenic, measures to 
increase their numbers, and that a study of human 
innate endowment and a careful distinction bet w een the 
effects of nature and nurture will eiuble us to discover 
them. It is etjually possible that our existmg system 
combs out the population pretty thorou^ly for certain 
types of ability, though it certainly does not do so for alL 
There are of course a number of other branches of 
human biology besides genetics. There are the medical 
sciences, which had an immense influence in the last 
century by abolishing the mrqor epidemic diseases odier 
than influenza, and which offer the possibility of the 
cleaning up of the wet tropical zones of the world wfakfa 
have been called the slums of our planet It is worthy of 
remark that die social ccmsequenoes of makiqg the wet 
trc^Mcal zones h^thy would be at least as great as have 
ben die consequences of making die t e m p c nwe aooas 
healthy by ridding thereof water-bone and oahcrdiseasea. 
Medical sdenoe is now advancing towards die idea diat 
the flood siqqify should be standardized as Is die waier 
siqiply, that it is as much of a diagnoe to a community 
dmt its childien should be btou^^t on an ina d equ a te 
diet as diat diey should drink a waiersup^cooaai- 
nated widi 9pii^ fitver. It is oonoeivahle that a standani 
flood suppfy will be vq^Bided as a necessity and that the 
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supply of food will be taken over by the State. It is 
impoi^t to remember that die existing standards of 
individual needs in food are very unsatisfictoiy, in that 
they do not take sufficient account of individual varia- 
tions as regards these needs. There are strains of rats 
diat will devdop lidcets on a diet on which odier strains 
do not We must be careful not to base our standards on 
aven^^ We.must realize that on a diet inadequate for 
the majority a certain number of diildren will grow up 
petfecdy well, and that on a diet adequate for the minority 
another group of diildten will require a supplement 
Our standards as regards food are stUl rou^ 

Just as we can now lay down a standard of nutrition, 
and point out diat many our feUows live on a diet 
vdikh does not readi the standard,- we can lay down 
standards of industrial hygiene. Our discussion of occu- 
pational risks is largely based on accidents^ and on the 
mote dramatic diseases, such as lead poisoning^ We give 
a good deal of puUidty to unfenoed madunety or g^ssy 
mines. And ti^dy so; but an emphasis on acddents 
leads us to forget diat die most dangerous ocaqation in 
England is cudety grinding. The cudecy gcindets have a 
deadi-iate of over dtiee times die a v e r age of die male 
population, laig^ firom hmg diadae^ caused 1^ die dust 
vdddi diey inhde. 

Or, to be accurate, dds was ao in ipaz. We do not 
know if it is sdU tiu^ because Part iv of die Rq^btiar 
Gcnerdh *»*»« t* i sup^ement on Ooccpadonal Ifor* 
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tality, based on ifae 1931 oensus, has not yet been pub* 
lished. Not enou^ people are interested in industrial 
hygiene to see that it is puUished within a reasonable 
time. And this is so quite regardless of^tar^ politics. I 
find members of the Umur Party as bored as Gmserva- 
tives by statistics on the deadi-rates in diflbrent industries. 

I should be interested to know whether, to take a 
single example, the death-rate amoi^ potters from 
brondiids is still eight times that of the gmetal popula- 
tion. If so, it would not be unreasonable if a certain 
proportion of die funds devoted to pottery reseatdi at 
Stoke-on-Trent were qient on researdi on pottets 
rather than pots. 

But while I am sure that our standards of industrial 
hygiene ate shamefully low, it is important to realoe 
that there is a side to this question adiich has so fitt been 
oompletdy ignored. The nis^oriQr of pottets do tuot die 
of bronchitis. It is quite posrible that if we really under- 
stood the causation of ^ doease, we riwuld find diat 
only a fiaction of pottets ate of a constitution udiich 
renders theni liaUe to it. If so we could eliminate potnes* 
brondiitis by tc|ectirig entrants into the pottery induttiy 
who are congenitally disposed to it. We ate already 
making die mieiiM to caidiide accide n t-prone workers 
from certain ttadn. The princ^ could p e rh aps he 
carried a good deal fiirdiec. 

There ate two aides to most of diese ques tio n s in- 
votving mi&sroutaiUe cnvirorunenta. Not onfy ootild dm 
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environment be improved, but susceptible individuals 
could Jbe excluded. Thus my father’s work on divets’ 
paralysis and caisson disease among compressed air 
workers led not only to the drawing up of tables for the 
safe ascent of divers, but to die eliminadon of unduly fat 
men, who are particularly susceptible. It must be added 
that at present it is generally practicable to improve the 
environment, while we are very rarely able to discover 
what types of men ate susceptible. Nevertheless, in a 
society which was based on a knowledge of human 
biology it would be realized diat large innate differences 
exist, and men would not be given tasks to which they 
were congenitally unsuited. We must no more forget 
heredity when we ate trying to improve environment 
than we must forget envirmunent when trying to im- 
prove heredity. A complete concentration on one side of 
the problem can only lead to short-sighted action. 

In die long run the application of biology to social 
problems must depend on the ideals of the communiQr, 
and the possibility which its structure offers of realizing 
those ideals. If we think defence against human enemies 
is more important than defence against microbk enemies 
we shall, as we do now, spend a great deal more money 
on it. If not, not; as in die case of die unfortunaie peopk 
' of Bilbac^ who buflt sanatoria instead of trench ^s terns, 
and were massacred in consequence. 

But dutt is only one side ti die question. It is a funda- 
mental £Kt first dearly pointed oitt by Engds, diovg^ 
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adumbxated by Rousseau, that a number of peopk may 
all de^ something and act on diis desir^ but that die 
resultant of their acdons may be something wliich none 
of them wish. This fact can be well illustrated in die 
field of human biology. In the middle ages most people 
admired the holy man, in the nineteenth century t^ 
admired the "self-made*’ wealthy man. But t^ net 
result of the economic system based on a genuine 
admiration for holiness in the past and business ability 
in the present was that holy men and women hardly 
bred at all, and “successful** men were less fertile than 
the economic failures in the slums. Thus so fv m hoU* 
ness and business success have a genedcal basa they 
tend to be abolished in the societies which most admire 
diem. 

It is, or should be, the main task of politics to see that 
the resultant of individtul desires does not run counter 
to those desires, that for example, a sincere desire for 
peace should not lead to war, either by one-sided diik 
armament or by the pUh^ up of huge forces aduch 
many citizens honesdy believe to be needed for defienoe. 
Thb is a hard enough task in did economic 6dd. I am, 
indeed, one of those who think it an impoadble ttA 
within the fitamewodt of our present economic system* 

It is peih^ even harder in die fidd of social biology. 
Fot die beamings of scientific economiGs go back to 
die seventeendi century at least. And, the b dgj nnin gi of 
a scientific study of heretlity were onfy made uvmty 
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yens ago, while the modem period opened widi die 
ledisoovety of Mendel’s work in 1900. 

If we hope to be successful in any political or social 
endeavour diere are two prerequisites b^des good will. 
We must examine die system with whidi we have to 
deal, and we must examine ourselves. We must find out 
vdiat we take for granted in tho field of social sdenoe, 
and then adt ourselves why we take it for granted, a 
much more difficult question. We must remember that 
die invest^tor, wfaedier a biologist, an economist, or a 
sociologist, is himself a part of history, and that if he 
ever forgets that he is a part of histtiiy he will deceive 
his audience and deceive himsdf. 
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PRIMERS FOR THE AGE OF PLENTY 
By LANCELOT HOGBEN 


No. 1. MATHEMATICS for the MILUON 

of which it was nid: 

H. G. WELLS: My ddibente opinion is that it it a great book, abook 
of iim«class importance, and that it should be read by every 
inidligent youdi from fifteen to ninety who is trying to get die 
hang of things in this universe. 

Nkw Yomc Mbkald Tribune: This is a challenge to the intelligent 
modem to understand hit world. 

HAROLD ]. LASKI: 1 am scdberiy measuring my words. . . . This 
h one of the indispensable woriu of populatiaation our generation 
hu produced. 

Maihbiatical Gazetti: A remarkable booL It is or^bud, it oon> 
tains a great deal of madwmatics . . . ait out in such a way as to 
be highly interesting. ... A book ... all teachers of madieniatics 
should t^ very seriously. . . . The non-madiefflatical (or 6iled> 
madiematical} reader is cerain to find an incre as ed interest in the 
subject. . . . Mi^ he have as many of diem as his tide demands. 

Chicaoo Dailt News: It is die touch of genius in Profieasor Ho^ben’s 
work that he acts on the frith diat die lay reader ptefoe to know. 

"Ite Old Lady or TtniEAONREDLB Street": ... for the pereon of 
average tastee and i m e flig ence tUt took it out tfAt, s4i^ 
awft intpemam work puiB tk td m rfiw ewawy, I make no apology 
wha te v er for my enfruaiasm. ^ 

Dhisttated by J. F. Horrabih 
las. dd. 

lojrd I b uu omI («r rfr How tf prioHoii 



No. 2 . SCIENCE for the QTIZEN 

A Silt-Educator rasio on thi Socul Baocoround or Scmninc 

Diacovntr 

with Mine sso UluMntmm 
By J. F. HORRABIN 

CONIENTS 

PART I. THE CONQUEST OF TIME RECKONING AND 
SPACE MEASUREMENT 

Pole Star and Pyramid: Tht Coming of tht Cotmiar. Poofiey's Pillar: 
Tho Seitnet of St^oring. Spectaclee and Saielliies: Tko Ttoil of tko 
TtUtapo. Children of the Sun: Tio Decfiiw if Mon Lo§k. Wheel, 
Weight, and Watchspring: Tkt Lawt of Mooon, The Selloc*a Worid 
View: 7^ JFovo Mmaphor of Modtm.Saoneo. 

PART II. THE CONQUEST OF SUBSTITUTES 

The Third State of Matter: Tho Fnoiom Minor. The R^iilh of 
Materialism: TAo ExAoiution of skt NooStUe Eeommy. The Amnm of 
Democritus: Jmitotioni of tko Ago of Plon^. The Lest Rearing Pkat 
of Spirits: A Pianaoi Eeonoagf of Carbon Com/oanJo. 

PART ni. TiiE CONQUEST OF POWER 

A Century of Inve n rione; T^r DoeBno of Wind and IFator, Hie Dmh 
Satanic MiUs: Tbo Sapoiftia^ of Mon Toil The Soodi Polaring 
Inetrument and die Lightning Conductor. Ceering the CunaoL The 
Warn that Rule Briannia. 

PART IV. THE CONQUEST OF HUNGER AND 
DISEASE 

What Life is Cheap. Repleniehiiig the Earth. The Laws of Unlhalwd 
Ratuns. Mictdbe Huniefs. The Aaoent of Man. A Plannad Ecology 
of Htanan Life. 

PART V. THE CONQUEST OF KHAVIOUR 

Ao^Ui^ieimiTImToItgr^rfdkBa^.HmnoedHmmm 

SafonamtuofOarOomTimu. 

EPILOGUE: The Reunion otSdnaeo 
Aloo It/. 

Arsfer "Prin m d' fyookoraaoko n fatom 



No. ) LOOM OF LANGUAGE 


A Guide to Fouign Languages foe the Home Student 

By FREDERICK BODMER 
Edited tnd tnanged by LANCELOT HOGBEN 

DiM^f to Text lUustrmtIms emi Dieiffems 15/. 

In hit two best leUers, MMthenmtks fe/r the NUIlm and Sekme Jef the 
Citi^^ Lflfioelot Hogben achieved the seemingly impossible. He made 
aooeuible to a wide leading public a rich fond of substantial information 
and technical instruction against a loM kexh gre mi d ef ebmtgfiig hmt m metis 
m the strxufi ef mm with extemsi fmtmre. Their successor is a project of 
equal magnitude and of equal topical relevance. Its author has accom- 
plished his task with no less novelty and no less distinction. The tmisJ 

« 

fmregr^mdef Imgjmgjt pimmingfmwmUpeemuiAt^ historical drama of the 
evolution of human speech on a planetary scale, provide a theme vriiich 
brings to life the dead bones of granunar and a technique which lightens 
the tedium of learning. To a wide click of readers the LmwqfLnvsaP 
now offers a master key to ekmentary profidency in the art of simpfe 
self-expression for foreign travel. Like the two preceding Primeii for 

I 

the Age of Plenty, Dr. Bodmer's hook vefm the rmder whe wmii h imm. 
In coUaboration with the author, the editor himself has eontribuced fiot 
a link to the plan and to its liveliness of pcesentatioa. LtoMmlasMto 
/if to AIMto and imarvyk to tlw Liiw qf L^ 

new departure in modem popukrtodon of knowledge, and k dMiafois 
a handbook for the home student, a treasury for the teacher, and agjttide 
to intelligent cidaenship in the world of today. 



Aim fy PROFESSOR LANCELOT HOGBBN, FJLS. ' 

Nature and Nurture 


Dmv 6». a. 

Thi« work da cu wei the ined>od» wmilable for detec dm dMfcrencet dm 
to hendity and dUacnoet due to cmriro am eot, oMie *T«*<*i*^ the 
pitiUem ariKt in conn actioB widt die muly ci diaBMe and of umimI 
defect The new oonoqHB wfaidi have eaei yd from modara laaMfch < 
into die phyaiology of the gene and ia idle In devdopeaent an hipt n 
the foeefront Thtougbout die author hat* anempeed to lo mpwi da 
new methoda of r ee eaf ch in human genedeain a luy which wfll ha 
intdiigibk to leadera with but acant m a thematica l knowladet 


Genetic Pxindpies in 
Medicine and Soda! Science 


Dugrtm 


V* 


Haae la a hifliaadjr aarnddag analyda of die amdMda bjr which hunmn 
pudnlogy amy ha hoBiti^ wiAIn die aeopa of a guanthadva tmanunat 
c on a wiant widi dm pctadjplaa of a n im at Batad^|. For dm dm dm* 
cawdd afeMdan hai been paid to dm Btaan m of fU B M i n d e r damr» 
aihmd oaodMom Itt pah^ dm ddef amet of dda book ii «ha^ 



mnl i%hr Tba wodk, dmafa ra. 

hdaonaidin andNndcIqr vidia dagicfgr ^ anpoiMen dbn 1 



Evolution : The Modem Synthesis 

By JULIAN HUX 1 £Y 
llhutr^ 

HQF 8iw Sitmd EJitm 25/. tut 

ft ii itill pfockimed in tome quarten that Darwinism is dead. This 
hook by Piofessorjulian Huxley compkielyfefutes the asMitiofi. Owing 
to a combination of historical accidents, Darwinism sufitted an eclipse 
in the early years of this century ; but recent progress in yarious fields 
has led to a new synthesiB of biological knowledge, which has made it 
evident that the Darwinian prindple of Natural Selection must still be 
^kilgaiided M the main factor in evolutionary change, although recent 
developmenti in our knowledge of the hereditary constitution have shed 
new light on the precise method of its operation. 

The book, with its synthesis of data from many specialiaed fields of 
study, should be invaluable to all serious students of genera^biology. 


The Handling of Oitomosomes 

By C D. DAKUNGTON and L. F. u GOUt 

La. Cr. V. a. 

The chfomoMOKt Me tke BMdiiiieiy of otBMdc ialKfiMaeeMidevoliitlaa, 
Ae ehenied of Bfe. In miy phot ladmiBiilflcil they ne 

coBtiiWMllyitwotkcootiolllag;Mido « g Mi iii n gid c » do pB w aL Heie fac 
the&ittliMkaiiinpleMeouatofhowtoiMheibmvWUB. D> dl^ iPO 
•BdLaGaw'fe WMkbMcD luMMBiotfaefiddofftMui^ TMrbook 
wUcMbklMchenktdwqiiMid 

•oan 10 their papili. h diciibw wtiyehiferf the UBtut fttwi 
diiMctinf Mtewheromllnty 

ormkiqpho i ojp ep li. OiiigaiM, iiebrdhile^fMiMkividNkiaiFlvfliid 
Um» of eqidpineot «» pmelded. TMt book tiffl bt hdiyiiBWlilr eBbt 
fat bonny md wdogy, ondiefaK indfagdc^^mce. 



